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HARRY AND LUCY. 



VOUNG TRAVELLERS. 

"Harry! do you remember, that Mr. Frank- 
land told us last night," said Lucy, "that we 
should be surprised, before this day's journey 
should be over ?" 

" So he did," said Harry ; " but I have been so 
happy all day, that I never thought of it till this 
minute." 

"I have be«i very happy too," said Lucy, "but 
I have thought of it sometimes. And now that 
dinner is over, and that evening b coming on, it is 
time to think about it. I wonder, Harry, what it 
can be." 

Lucy was standing in the parlour of the Jnu, 
where they had dined, and shs looked all round 
the room, and then out of the window, as she 
spoke. 

"There is nothing surprising here 1 am sure," 
said she. " But I heard papa order, that the 
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TOUNG THAT8LLEBS. 



borses should not be put to yet, not for two hours. 
What can be the reason of that, Harry?" 

"We are to walk through some park, near 
this town, I bdieve," said Harry, "and the 
carriage is to meet ub at the farthest gate, and we 
are to see Bome house. Come ! Come, Lucy 1 
Papa is calling to us to follow him." 

Lucy followed with great alacrity, certain that 
they were now going to be surprised. But they 
walked up an arenue of beech trees, and reached 
the house without meeting with anything sur- 
prising; and Lucy was disappointed, when she 
found that her father and mother came to this 
house only to look at some pictures. Neither 
Harry nor Lucy had yet any taste for pictures, 
and their mother therefore advised them to divert 
theniaelves by running about the pleasure grounds, 
which amusement they were permitted to enjoy, 
upon her answering for them, that they would 
not touch any of the flowers or shrubs. First they 
went through all the flower-gardens, then through 
the park, and by the river side, and up again 
through a wood on the banks, till the red light of 
sun-set, which they saw on the stems of the trees, 
warned them to return from whence they came. 
They were afraid of being too late, and of keeping 
their lather and mother waiting; but luckily they 
met the wood-ranger gtring home from his work, 
and he showed them a path, which took them the 
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shortest way to t^ houee. Insteftd of being too 
late, they found that they need not har« run ik> 
fast, for thm- father and mother had not yet 
finished looking at the pictures. 

" Let us fflt down then, and cool ourselves 
quiBtly," said Lucy- " Harry, only think of papa, 
and niamzaa having been all this long time, looking 
at pictures 1 How tired I should have been, if I 
had be^k staadii^ all this while, with my neck 
bent back, staring up at them. Harry, do you 
think that, vtbai we grow up, and set out upon 
our travel^, we shall ever be so fond of pictures 
as to stand looking at them so long ?" 

" Perhaps we may," said Harry, " though we 
do not care about theok now. I remember some 
time ago, I never thought of looking at prints, 
except of machiiws ; but ever since the day I saw 
the prints in Don Quixote, I have grown food of 
them." 

" Yes ; and how happy we were together," 
said Lucy, " looking over the prints in Pyne's 
Microcosm." 

"True, I forg<4 them," said Harry. "I always 
liked those, because they are so like things and 
people we" see every day." 

" And the prints in the Arabian tales," said 
Lucy, " though tkey are not like things we see 
every day, or any day, or that we can ever see in 
reality, you like those, do not you, Hany ?" 
B 2 

D5-,z,tb,GOOgiC 



4 TOUNR TRAVELLERS. 

" I do," said Harry, "some of them." 
" Some of them," repeated Lucy. " Very right, 
so do I, Those that are hke my ideas of what 
the suhans, and viziers, and Fatimas, and their 
turbans, and Coge Hassans might be. But some 
others I do not like, such as Aladdin's genius of 
the lamp, and the African magician, because they 
do not come up to my imagination of them. 
Harry, do describe to me your image of the 
African magician." 

It was a difficult task, and Harry was glad to 
be relieved from it, by his fether's calling to him, 
to desire he would see if the carriage was come to 
the park-gate. Jt was there waiting, and as 
they got inio it, the sun was just setting, and by 
the time that they reached the end of the 
next stage, and had drank tea, it was quite dark. 
They were, however, to go on another stage this 
night. Lucy, who did not much like travelling 
in the dark, observed, as her mother was getting 
into the carriage, that the coach lamps were not 
lighted. 

" Never mind, my dear," said her father, " we 
shall have light enough soon." 

" Soon ! Oh no, papa, begging your pardon," 
cried Lucy, " there will be no moonlight these two 
hours. I can show you when the moon will rise, 
by my new pocket-book, papa." 

" Very likely, my dear," said her father ; " but, 
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TODNO TRAVBLLKB8. 5 

Lucy, do not stand lalkiDg on the et«p of tlie 
carriage." 

At tbe moment when her father was giving her 
this advice, one. of the horses was startled by a 
light, and, giving a sudden jerk to the carriage, 
Lucy was thrown from the step backward, and 
must hare fallen under the wheel, but that her 
father caught her in his arms, and set her upright 
again. Into the carriage she went directly, and 
while yet trembling with the fright, her father re- 
peated his advice. 

"While you live, child, never again stand in 
that manner on the step of a carriage, without 
holding by something. I assure you, that you put 
yourself into much greater danger at that moment 
than any you are likely to meet with from tb& 
darkness of this night." 

Lucy hoped that her father did not think that 
she was a coward, and after some minutes' silent 
submission, she expressed this hope, and began to 
defend her character for courage, by reminding 
Harry of all the instances she could recollect of 
her never having been afraid in a carriage. Harry 
said nothing. " I caimot see your face, Harry, 
I hope you are agreeing with me." 

" No, I ^n laughing ; for I think you are a 
little afraid at this minute. 1 feel you squeez- 
ing close to me, because we are going down the 
hiil." 
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6 T-eUNQ TBAVSLLBBS. 

"Thiak, and talk, then, of somethbg else," said 
iier mother ; " and do not tell Lucy she ia a 
coward, or you will make her one. Lucy, my 
dear, there is no dan^r ; but if there were ever so 
much, you cannot alter it.'' 

"No, mamma; only I wish he would not go 
quite so fast," said Lucy. " Would you speak to 
him?" 

" No, I cannot teach the postilion to drive ; can 
you, Lucy T' 

"No, indeed, mamma," said Lucy, laughing, 
or trying to laugh. 

" Then we had better let him follow his own 
business, which he understands, and which we do 
not." 

" Very well, mamma ; I know yoi» are right, 
and that there ia no danger now. We are down 
the hill, I feel, and it is all over nicely. But, 
mamma, suppose there was danger, and that the 
horses were really what is called running away, 
what would you do ?" 

"Sit stiU. The only thing which would not 
increase my danger," answered her mother. 

" Gould not you get out, mamma V said Lucy. 

" I could, perhaps, but I would not attempt it ; 
because I know it is the most hazardous thing 
that could he done," said her mother. 

" Yes," said Lucy's father, " I believe that more 
lives have been lost, and more limbs broken, by 
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TOWMO TKATELLERS. 7 

persons attamptiQg to get out of carriages whea 
hoises were running away, than ever were lost by 
orerturoB. AU who have had experience can tell 
you, that the best thing you can do is to stay 
quietly in the carriage till the horses stop, or are 
stopped. If you make any noise, or acreBm, or 
call to the person who is driving, you endanger 
yourself more, because you distract his attention, 
nod you may be sure that he is doing the best he 
can, because he is probably as fond of his life as 
you are of yours. And as to driving, probably 
Am best is better than your best." 

"CertaMy, papa; but »/— " said Lucy, and 
there she paused. 

"If what?" 

"I am* not sure whether it is right to say it, 
papa ; but I have heard, that coachmen and 
postilions are sometimes drunk, and if he was 
drunk, he would not know how to dnve." 

"And do you think that bis being drunk 
would make you know how to drive T' said her 
fetber. 

Lucy laughed agtun, because Harry laughed. 

" But, papa, I should know better than he did 
if he had lost all sense." 

"True; but I would not advise you, as a 
little girl, or even if you were a woman I should 
Dot advise you, to attampt to direct or argue with 
a drunken man; for, besides the danger of his 
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8 TiOVSO TRAVELLERS. 

giving Booie rude answer, either tbe coachman 
would be too drunk to understand anything, or he 
would not i as long aa he could understand any- 
thing, it is probable he would understand what he 
habitually knows best, bow to drive. If be be so 
far intoxicated as not to know bow to do that, he 
would be still less able to comprehend your reasons 
or directions, supposing them to be ever so good." 

"Very true," said Lucy. She declared that 
sha never should think of talking to a drunken 
coachman or postilion, but she hoped that she 
never should be driven by one. 

In which hope her iQOther joined her. " Lucy, 
my dear," said she, "when I was young I was 
afraid in a carriage, and I will tell you how I was- 
cured." *, 

"How, mamma?" 

" I was cured of my fear for myself by a greater 
fear for another person. I used to be sent out 
airing with a lady, who had lost the use of her 
limbs, and I was so much afraid for her, that it 
took my attention away from myself. She was 
very cowardly ; I was taken up in quieting her 
apprehensions; and I saw, that nine times in ten, 
when she was alarmed, there was no cause for 
fear. This encouraged me the next time, and so 
on ; besides the feeling, that if there were any 
danger I must act for her, was a motive to me to 
beep my .senses and presence of mind." 
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TOUKQ TBATELLEIIS. 9 

" As to tiiat last," said Luey, " I (hink, at leaat 
1 fear, that it vould hare bad a contrary effect 
upon me, and that I should have beoi ten times 
more afraid with the helpless person in the car- 
riage." 

" No," swd Harry, " 1 think I should have felt 
as my mother did." 

" What stops us ? What is the matter V said 
Lucy. 

" Matter ! nothing in the world, my dear," 
said Harry, laughing. " Only we are stopping 
till the turnpike gate is opened, and till this old 
man, with a lautem, has fumbled the key into 
the lock," 

Lucy joined in hia laugh, and Baid, afienvards, 
" Laughing is very good for curing people of 
being afraid foolishly ; for when you laugh, Harry, 
I know that there is no danger, or you could not 
be so merry. And now — it is very extraordinary 
■ — but I am no more afraid than you are, Harry. 
I will prove it to you. I will think of anything 
yon please. I can cap verses with you, if you 
will" 

"No, thank you, not yet. I do not know 
enough to cap with you yet, my dear. The little 
^at I know is from Shakspeare, and that is blank 
verse, which will not do for capping." 

"But it will do for repeating," said Lucy; 
"and I wish you would repeat some of the quar- 
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10 TOONO-rERATELLERS. 

rel of Brutus and Cassius, which we read to- 
gether." 

"I will try," said Harry; "where shall I 
begmr 

" Begin," said Lucy, " with Brutus' speech." 

'-' Wlut ! ihall one of ui, 

Thtt itruck ihe fbiemoit num of all this world, 

But for siippactiag lobben, shall we now 

CoutaminiDste our fingers vitli base bribea ^ 
Harry repeated this aa if he liked if, and went 
on through all Brutus' part of the quarrel. He 
said he could not forget any of this, because be 
felt it. He admired Brutus, and Lucy pitied 
Cassius. His mother observed, that he liked dra- 
matic poetry better than descriptive. Lucy, how- 
ever, thought some descriptive poetry was beauti- 
ful, and repeated to him the description of Queen 
Mab and her chariot of the hazel nut, made by 
the joiner squirrel, " time out of mind the iairies 
coachmaker." This Harry liked well. Also 
some of the fairies in the " Midsummer Night's 
Dream," who " light their tapera at the fiery glow- 
worms' eyes." And Harry admired Ariel in the 
"Tempest," whose business it is — 

" To tread tlie oaie of the lalt deep ; 
To tun upon the iharp wind of tlie north ; 
To din into the fire, or ride ontha curied clonds. 
Or put n girdle round the earth in fojly minutea.'* 

And he could conceive delicate Ariel's pleasure in 
killing the canker in the rose buds, flying on the 
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TOOBQ TmAVELLBBS. 11 

JMf 8 back, or lying in a consUp's hM. But fiir 
Bape's elegant Ariel, and the " fifty chosen nympha 
of special note" he cared but little. He well 
knew thM his mother admired them, but he was 
too sturdily honeat to affect admiration which he 
did not feel. He tfaouj^t it was his foult. His 
mother told tum, that perhaps be would like them 
hereafter, and that in the meanwhile he need not 
despair of bis own taste for poetry, 

Harry observed how much more easy he found 
it to learn lines which he understood, than to get 
by heart lists of names. Harry's father said, that 
he recollected having read in Baron Trenck's Life, 
that when the King of Prusaia wanted to try 
Trenck's memory, he gave him to learn by rote a 
list of fifty strange names of soldiers in a regiment. 
Trenck learned them quickly. 

" I am glad," said Harry, " that 1 was not in 
his place, for his majesty would have thought me 
quite a dunce, and would have decided that I had 
no memory. It is much more difficult to learn 
nonsense than sense," continued Harry : " there 
is something in sense to help one out.' 

"Unless it be droll nonsense," said Lucy; 
" but when it is droll, the diversion helps me to 
remember." 

Harry doubted even this. 

Their fether said be would, if they liked it, try 
the experiment, by repeating for them some sen- 
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12 YOI 

tences of droll nonsense, which were put together 
by Mr. Foots, a humorous writer, for the purpose 
of trying the memory of a man, who boasted that 
he could learn anything by rote, on once hear- 
ing it 

" Oh ! do let UH hear it," cried Lucy ; " and 
try us." 

" Let us hear it," said Harry ; " but 1 am sure 
I shall not be able to learn it." 

'f It will be no great loss if you do not," said 
his father. 

"Now, Lucy, pray sit still and listen," said 
Harry. 

But Harry's power of attention, which he had 
prepared himself to exert to the utmost, was set 
completely at defiance, when his father, as feat as 
lie could utter the words, repealed the following 
nonsense, abruptly beginning with — 

" So she went into the garden to cut a cabbage 
leaf, to make an apple-pie ; and at the same time 
a great she-bear coming up the street, pops its 
head into the shop. 'What! no soap?' So he 
died, and she very imprudently married the bar- 
ber ; and there were present the Picninnies, and 
the Joblillies, and the Guryulies, and the grand 
Panjandrum himself, with the little round button at 
top ; and they all fell to playing the game of catch 
as catch can, till the gunpowder ran out at the 
heels of their boots." 
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TOtmO TBATKLLEBfl. 13 

Lucy lauglwd, while Harry eatclaiiiied, " Gua- 
powder at the heels of their boots ! horrible non- 
sense !" Xucy laughed tJie more at Harry's in- 
dication, and only wished it waa not dark, that 
she might see bis face. 

" Well, can either of you remember or repeat 
any of this T' said their mother. 

Lucy said, that if it had not been for the grand 
I^njaudrum, she was almost sure she should bare 
been able to say it ; but she was so much sur- 
prised by meeting the grand Panjandrum himself 
again, and so diverted by hia little round button 
at top, that she could think of aothing else ; be- 
sides, Faughing hindered her from hearing the 
names of all the company who were present at the 
barber's marriage ; but she perfectly welt re- 
membered the Picnimues ; and she knew why 
she did, because their name was something like 
piecanini ; and this word had been 6xed in her 
head by a droll anecdote she had heard of a 
negro boy, who, when he was to tell his master 
that Mr. Gosling had called upon him one morn- 
ing, and could not recollect hia name, said he 
knen the gentleman was a Mr. Goose-piccaninL" 

" So you see, Lucy," said her father, " that even 
with you, who seem to be yourself one of the nu- 
merous family of the Goose-{nccaninies, there is 
always some connexion of ideas, or sounds, which 
helps to fix even nonsense in the memor)'." 
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14 YODNG TBAV£LL&I18. 

" Papa, will you be so very good as to repeat 
it once more. Now, Harry, once more let ua try.". 

" I would rather le&m a. Greek veri)," said 
Harry, "lliere is some sense in tliat Papa, 
could you repeat one V 

" I could, sou, but I will not now," said his 
father; "let your Bister divert herself mth tha 
grand Panjandnini, and do not be too grand 
yourself, Harry. It is sweet to talk Donseiise in 
seaaoD. Always sense would make Jack a dull 
boy*." 

The grand Panjandrum was repeated once, 
more ; and this time Harry did his best, and re- 
membered what she went into the garden to cut, 
for an apple-pie; and he mastered the great she- 
bear, and the no soap, but for want of kiunring 
who died, he never got cleverly to the marriage 
with ^e barber. But Lucy, less troubled cou- 
ceming the nominative case, went tn luerrily, 
" and she very imprudraitly married the barber." 
But just as Lucy was triumphantly naming the 
cconpany present, and had got to the Jobhllies, 
Harry, whose attention was n9t so whoUy ab- 
sorbed, as to have no eyes for outward nature, ex- 
claimed — 

* Future eammenlatoM will obaerre, Uud Ibii >Uodw to thn 
■DcUnt Biitiah adage, ' 

" All work and no pUjr maku Jack » duU boy. 
All plaj aud no wDik makes Jack a mcce toj.' 
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YOONO TRATELLBRS. 15 

" Fath^ 1 iather ! — Look I k>ok ! out of tbi> 
window. A fire ! a. fire J a terrible fire it must 
ie. The whole sky yonder is red with it." 

" Terrible !** said Lucy, looking out. « It 
must be a town on fire." 

■' Father !" repeated Harry, much astonished 
by hie father's silence, and composure, "do not 
you see it V 

" I do," said his father, " but it is not a town on 
fire. You will see what it is presently." 

A dead silence ensued, and (he grand Panjan- 
drum was forgotten, as though he had never 
existed. They drove on, Harry stretching out of 
one window, and Lucy leaning out of the other, 
while her mother held her fast, lest the door 
should open. 

" Harry, what do you see ? I see fires, fiames ! 
— great sparks flying up against the sky. Now I 
see, I do see, mantma, a house burning — there, 
there, mamma, at a distance, flames romiug out 
act the top l" 

" On my side, I see flames coming out of the 
ground," said Harry. 

Lucy rushed tumbling over to her brother's side 
of the carnage, bidding him look out at her house 
burning. 

" Fires indeed 1 lie whole country is on fire," 
tud Lucy. 

" I suppose they are burning the grass, or a 

D.5™t.b,Google 



16 YO0NG TRAVELLERS. 

wood," said Harry, endeavouring to regain his 
wonted composure, and to make sense of it ; " but 
certainly there is a house on fire, father ! flames 
red as blood bursting from the top !" 

" And we are coming nearer and nearer every 
instant," cried Lucy ; " the road, I see, is going 
4hrough the middle of these firea. Oh, father! 
mother! will you call to the man, he must be 
going wrong." 

" He is going quite right, my dear," said her 
mother : " keep yourself quiet,* there is no danger, 
33 you may see, by our not being alarmed, for 
you, or for ourselves," 

Theae words, calmly pronounced, tranquillized 
LuCy, and Harry determined to wait the event, 
and not utter another word, whatever he might see. 
He was quite certain, by hia father's composure, 
that there was no danger, either for themselves or 
for other people ; but this security left his mind 
more at liberty to feel curiosity, and very curious he 
was to know what was coming, how it would end, 
and, above all, how it would be accounted for. 

They were driving now along a raised road, with 
fires on each side of them ! fiames seemed to 
burst from the ground at intervals of a few yards. 
Their deep red colour and pointed shape appeared 
against the dark night, far and wide as the eye 
could reach. The fires near the ro34 made it as 
light as day. 
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YOUMC TRAV£LLEIIS. 17 

"My father might well say we should have 
light enough," thought Harry. 

" I wouder the horses are not frightened by the 
fires," thought Lucy ; she had been for some time 
breathing short, ia dread every instant that the 
horses wouM start off the raised road, and over- 
turn the carriage, or plunge and throw the man,^ 
or set off full gallop. When none of these things. 
came to pass, and when she saw the postiiion so- 
inconceivably at his ease as to lean over, and pat 
his horses, and then to take off his hat, and 
tighten the band, and try it again and again on his- 
head, till it fitted, Lucy began to breathe more 
freely, and she observed hove plainly they could 
see the man and horses, and the black shadow c^' 
the carriage upon the road. 

Then exerting herself lo find sometliing to say, 
to show she was not afraid, she looked for the 
burning tower, but it was concealed by a turn in 
the road, or it was confounded with other distant 
flames. 

" It ia like the country of the fire- worshippers in 
the Arabian tales," s£ud she; "and there they 
are," pointing to a group of figures. She saw by 
one of ihu fires, nearest the road, figures with pale 
faces, like spectres, the light shining strongly on 
them. She could see the man's bare arms, and 
his shovel, as be shovelled up the burning mass. 
" And the boy standing by and the woman with 
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18 TOUNO TRAVELLERS. 

the child in her arras, quite like a picture I have 
seen somewhei'e." 

" But never anywhere," said Harry, " did you 
see such a real sight as thi» — all those lone fires 
for miles round, burning how, or for what, I can- 
not imagine." 

" It is like the infernal regions ! is not it, 
Harry?" said Lucy. 

" I never saw theni," said Harry, " nor any- 
thing like this ! it is very wonderiul. What can 
thefiresbefor? signal fires?" No, thought Harry, 
there are too many, and on ilat ground. 

" Signal fires are always on hills, are not they, 
father? I see these fires near us are from little 
heaps or hillocks of earth:" but whether they 
were artificial or natural, made by men's hands, 
or thrown up by subterranean fires, Harry could not 
divine. He wished to find out, he desired not to be 
told, and yet he almost despaired of discovenng. 

" Father, I have read in some book of travels, 
of fires that burst out of the ground, of themselves. 
And I have heard of some lake of pitch, or some 
—what do you call it V 

" Bitumen, do you mean V 

" The very thing I wanted ; father, are these 
fires of that sort, fivjm bitumen, or do they burst 
out of the ground of themselvesr* 

" Not exactly either," said his father, " but those 
are boih good guesses.*' 
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" The fiery tower again, brother !" cried Lucy. 
Tbey came near enough to it . now, to aee its dark 
ferm, and even to bear the roaring of the fire. 
The body of flame undiTninished, undiminbhing, 
kept spouting up from tlie top of the black tower, 
blown to and fro by the wind, nobody near or 
heeding it When the road brought them to the 
other side of the tower, they saw an open red arch 
underneath, which seemed to be filled with a 
sloping bed of fire. 

Harry had often seen a lime-kiln burning in the 
night. " It is a lime-kiln, I do believe, only of a 
different shape from what I have seen." 

"No," said his father, "but that is a sensible 
guess." 

" Then it is a foundery I I have it now. I re- 
member the picture in the Cyclopeedia. It is a 
foundery &r smelting iron or brass. Now I begin 
to understand it all." 

"And there are others of the same sort," said 
Lucy, " coming in view. And what is that bladi 
shadowy form moving up and down regularly, 
and continually, like the outline of a steam- 
engioe ?" 

"Like the great beam. It is a steam-«Dginej" 
cried Harry. "I see others. There they are, 
going on all night long, working, working, work- 
ing, always doing their duty, by theraselveSj and 
of themselves ; how very — " 
c2 
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" Sublime," said Lucy. 

His father told Harry, that he was quite right 
in supposing that these were fouixleries. As to 
the fires, he said, iflost of them were low ridges of 
coal, which were burning into coke, for the use of 
the forges. The process was very simple. After 
the coals were set on fire, a man was employed to 
cover them with coal-dust through which the 
smoke could escape, till they were sufficiently 
burned. Coke, he told them, gave out a more 
steady and intense heat afler the gas and smoke 
were driven off. Some of the fires, he added, 
might perhaps proceed from the refuse small coal, 
which were known occasionally to ignite spon- 
taneously, and were suffered to bum, as there was 
no danger of their doing any mischief in this 
waste land. 

When this explanation was given, Lucy's in- 
terest a little diminished, with the mystery ; but 
Harry's increased when he considered (he won- 
derful reality. 

" I should like to see this country by daylight," 
said Harry ; " and to leam what tlu^e numbers 
of steam-engines are doing." 

" That must be for to-morrow," said his father. 
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When they visited the fiery moor by daylight, 
they saw only a black dreary waste, with half- 
burning, half- smothering heaps of dross, coal, and 
cinders. Clouds of smoke of all colours, white, 
yellow, and black, from the chimneys of founderies 
and forges and heaps of coke, dai^kening the air; 
the prospect they could not see, for there was 
none. It was a dead flat, the atmosphere laden 
with the smell of coal and smoke. The grass, the 
hedges, the trees, all blackened. The hands and 
faces of every man, woman, and child they met, 
begrimed with soot ! The very sheep blackened ! 
not a lamb even with a lock of white wool, or a 
clean face. Lucy said, that it was the most fright- 
ful country she had ever beheld. Harry ac- 
knowledged, that there was nothing beautiful here 
to be seen^ but it was wonderful, it waa a sort of 
sublime. He could not help feeling a great re- 
spect for the place, where steam- engines seemed 
to abound, and, in truth, to have the world almost 
to themselves. These laboured continually, in 
vast and various works, blowing the huge bellows 
of the furnaces of smelting-houses, forges, and 
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founderi«s, rising tuns of water each minute, to 
drjun the depths of the coal-mines. The strokes 
of the steam-«ngines were heard at regular inter- ■ 
vals, and the sound of the blast of the furnaces at 
a distance. As they approached the founderies 
the noises grew louder and louder, till, as they 
entered the buildings, the roaring of the (ires was 
tremendous. Lucy, involuntarily holding her 
breath, looked up to h^r father ; she saw his lips 
move, but she could not hear what he said. She 
held fast by his hand, and stood still. She saw an 
immense furnace, full, as she thought, of liquid 
fire, but it was red-hot liquid metal. One man 
with brawny arms, bare up to the shoulders, and 
a face shining with perspiration, was carrying this 
fiery liquid in a large ladle. Another poured it 
out into moulds of sand. Some men with white 
caps on their heads, and pale fire-lighted visages, 
were hurrying to and fro, carrying, in long-handled 
tonga, masses of red-hot metal. Others, seen in 
the forge at a distance, were dragging out red-hot 
bars, while two were standing with huge hammers 
raised, waiting the moment to ^ve their alternate 
blows. Lucy tried to make Harry understand, 
that she thought the men were like Cyclops ; but 
she could not make him hear the words. In this 
place, it seemed in vain for human creatures to 
attempt to make use of their voires. Here wind 
and fire, the hammer, the bellows, th« macbineiy, 
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seemed to engross the privilege of being heard. 
The men went on with their business in silence, 
only making signs when they wanted you to stand 
out of the way. 

While they were seeing the foundery, they were 
met by Mr. Wataon, the master of the works, to 
whom Harry's fathw had a letter of introductioa. 
He apologized for not having been able to attend 
them himself. But now, he eaid, he was at 
leisure for some hours. He hospitably inrited 
them to his house, which was at a Little distance. 
There he introduced them to his wife and sisters. 
Lucy asd her mother staid with these ladies, 
while Mr. Watson took Harry and his father to 
see his -colliery. They were one by one to be let 
down in a bucket into the shaft of the coal-mine, 
which was Uke a deep well. Mr. Watson, turning 
his eyes i^n Harry, asked his father if the boy 
would be afraid to go down. Harry, colouring 
highly, answered for himself, " No, sir, I am not 
afraid to go wherever my father goes." 

H i« father went down first with one of the coir 
hers in the bucket, it was let down by the rope 
Atim a steam-engine. In a few seconds Harry 
lost sight of him, and soon the bucket reappeared 
with only the collier in it. 

"Now you may go down or not, just as jou 
will," said Mr. Watson. 

" I will go down," said Harry. 
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" Then do not be in a htirry. Let me put you 
into the bucket" 

He took him hy the arm, and lil^ him in, and 
the collier bid him hold the rope and be quite 
Btlll, and he was so. The bucket was let domi, 
and it grew darker and darker as they descended, 
till at last he could see only a little speck at the 
opening at top, like a star of light. He could but 
just distinguish the man's band and armi like a 
shadow, as he pushed against the sides of the 
shaft, to keep the bucket from striking. They 
landed safely at the bottom, where there was 
lamp-light, and Harry sprung out of the bucket, 
with the assistance of his father's hand, and he 
was very glad that he had had the courage to go 
down. As soon as Mr. Watson had descended 
and joined them, he took them through the gal- 
leries and passages of the coal-mines, and showed 
Harry where and -how the men were at work. 
Harry was surprised to see the numbers of work- 
men, and of carriages that' were conveying the 
coal. And here he had the pleasure of seeing 
what he had long wished for, the manner in which 
a steam-engine was employed in pumping out tfao - 
water that collects in a mine. Before steam-en- 
gines had been brought into general use, the 
master told him, that it was the labour of years to 
do what is now perhaps done in a few days. 

His father stopped to look at a kind of lamp 
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nbich has been used for some time in lightiug 
mines and which, from its peculiar construction 
is called the safely-lianp, as it completely prevents 
the fatal accidents that formeily occurred frcfgi 
the explosion of inflammable vapours, when ig- 
nited by the unprotected flame of a candle. 
Harry wished to understand it, but his father told 
bim be would explain it to him at another oppor- 
tunity, that they must not delay now, for Mr. 
Wal son's time was precious; which Mr. Watson 
did not deny. However, he did not burry them, 
he only spoke shortly, passed on quickly, and 
called to the man at the ei^ine to "let down." 
They were drawn up in the same manner by which 
tbey had descended, and Harry was glad to see 
the daylight again, though it dazzled him, and to 
feel the fresh air. Next they saw the iron rail- 
roads, on which small carts, loaded with coal, 
were easily pushed along by one man, sometimes 
by one child guiding or following them ; and pre- 
sently they came to what Mr. Watson called "the 
inclined plane." Harry saw two roads of rail- 
way, placed beside each other up and down a 
steep slope. On one of them there were several 
empty coal-carts linked together i and on the 
other, a cart loaded with coal, which, as it ran 
down the slope, dragged the empty carls up. 
This was eSecled % means of a rope, which was 
fastened by one end to the loaded cart, and by tlie 
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other to the empty carts, and which passed round 
a large pulley at the top of the slope or inclined 
plane; bo that the loaded cart, descending by its 
own weight on one road, made those on the other 
road ascend. 

" Little man, you may take a ride up and down 
if you will," said Mr. Watson : " safe enough ; and 
I see you are no flineher, and not bred too daintily 
to sit in a coal-cart, a slave to a coat or a jacket." 

Harry jumped upon one of the empty carts. 

"Throw him a truss of that hay to sit on. 
There, hold fast now for your Ufe. Keep an eye 
on him. Up with you." 

And up he went, and from the top looked down 
upon his father, and for a moment he felt afraid 
to g'o back again, it looked so steep. A collier's 
boy, who was standing by grinning, told him he 
went " up and down the same way ever so many 
times a day, and no harm never." Harry said to 
himself, " If it does not hurt others, why should 
it hurt me ?" And thus, conquering his fear by 
his reason, he took his s«at, and down he went. 

" Father," cried Harry, as aoou as he had one 
leg out of the cart, " I am glad Lucy was not with 
us. She would have been frightened out of her 
wits at seeing me coming down." 

" Look to yourself now, and take your other leg 
out of the cart," said Mr. Watson, " for we want 
the cart to go up again." 
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" It was lucky I drew my leg out of the way in 
tinip, or I should have been thrown out of the 
cart along with that mounUkin of coal," baid 
Harry. 

" Yes, people must take care of their own legs 
and arms in these places," said Mr.- Watson; 
" and in all places it is no bad thing to do." 

Bluff and rough as he was, Harry liked Mr. 
Watson, who was very good-natured, and when- 
ever he had time to think of the boy^ pointet^out 
what was worth his seeing ; but once nearly threw 
him into a ditch, by swinging him too far with 
one arm over a stile. At the next stile Harry 
said, 

" I would rather get over by myself, sir, if you 
please." 

" Do so if you can ; and I see that you can, so 
I need not trouble myself more about you." 

It was dinner-time when they reached Mr. Wat- 
son's house. Here they dined at an earlier hour 
than Harry and Lucy were used to, but they were 
quite ready to eat i Harry especially, after all the 
exercise he had taken. The dinner was plentiful 
though plain, and there were creams and sweet 
things in abundance, for the master loved them, 
and his wife and sisters were skilled in confection- 
ery arts. As soon as the cloth was removed, Mr, 
Watson swallowed a glass of wine, and pushing 
the bottle to his guestSj rose from table, saying) 
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" I must leave you now to take care of yourselves, 
I must go to my business." 

Harry jumped-up directly, and foUovred him 
to the door. His mother called him back, saying, 
she was afraid he would be troublesome. "Mr. 
Watson did not ask you to go witli him, did ho ?" 

" I did not think of the boy," said Mr. Watson, 
looking back from the door. " I am going only 
to see my workmen paid this Saturday evening ; rtiis 
woWd be no diversion to you, my boy, would it?" 

"Yes it would," said Harry, "if I should not 
be troublesome," he was going to say, but Mr, 
Watson went on. 

" Follow then, and welcome. Yoii will not be 
any trouble to me : I shall not think of you more 
than if you were not with me." 

So much the better thought Harry, who liked 
to stand by, and see and hear, without anybody's 
minding him. Mr. Watson, hastily swinging 
round his great coat as he spoke, flung the flaps 
into Harry's eyes ! but Harry, not minding that, 
ran after him ; Mr. Watson strode across the 
court yard, and up the office stairs, three steps at 
a time. The room was full of men, who made 
way directly for their master, but the crowd closed 
again before Harry could pass. However, he 
squeezed in under the elbows of the tall men, till 
he got to a comer beside the desk of the derk, 
who was sitting with a great open book, and a 
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beg of money before him. Harry knew he was 
not to interrupt, so he asked no questions, but got 
up on a tall mushroom-topped leather stool, witich 
Btood-be^de the clerk's seat, and watched all that 
went on. He was amused with the countenances 
of the men, who each in turn came to the desk. 
He observed that Mr, Watson was, in the first 
place, very exact to see that they were rightly 
paid. Once, when there was some difiGculty, with 
a deaf, stupid old man, about the balance of hi« 
account, he looked into the books himself, to see 
whether the old man or the clerk was right; and 
Harry, looking and listening, tried to leam what 
was meant by this balance of account. Mr. Wat- 
son was better than his word, for be found time 
between the going away of one class of workmen, 
and the coming of anollier, to explain it to Harry, 
whom he saw poring over the clerk's shoulder, 
and who once ventured to say, "Where is the 
balance that he is talking of?" 

"Look. here, the whole mystery is this. Look 
at the top of these page^, and of all the pages in 
the book. D'. and C'„ that is. Debtor and Cre- 
ditor. Debtor on the left hand page ; Creditor 
on the right hand page. All that this man owes 
to me is put on the Debtor, or leil hand side of 
the book ; all that is due to Aim is to be put on the 
Creditor, or right hand side. Then add together 
all the sums, that belong to the Debtor side, and 
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all the sums tbat beloi^ to the Creditor side, and 
Bee which is Uie heaviest, or largest, and deduct 
the least or lightest sum from it ; the difference, 
whatever it may be, is called the balance. • You 
may consider an account as a pair of scales, and 
the sums put on either side as weights : the two 
sides are at last to be made to balance each other, 
as the weights in the opposite scales. Now, for 
example, look here, at John Smith's account. 
Debtor side, two pounds. Creditor ^de, four 
pounds, eight shillings ; you, my boy, may make 
out what the balance is, which I am to pay him. 
Write your answer down, when you know it. But 
take your head out of my way. I must go on with 
my business." 

Harry wrote his answer with a pencil, and put 
it on the d^k before Mr. Watson, but it was long 
before it was sees or thought of. 

" Two pounds eight shillings is the balance due 
to John Smitli." 

" Right," said Mr. Watson. "The same 
method is observed in keeping all accounts ; the 
money paid to the person who keeps the account 
is put on the Debtor side, and the Bumey paid by 
him on the Creditor side," 

" Is that all 7" said Harry. 

"All in umple accounts," said Mr. Watson. 
^ But book-keeping, though tm the same prindple 
is much more complicated." 
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Harry was interested in listening to what was 
said to the people : Mr. Watson inquired how they 
were going on at home, and they told him all 
about their wants, and their hopes, and their fears. 

Several of the workmen left part of their money 
in his hands, to be put into the Savings bank. 
Harry underatood that, by so doing, the men ob- 
tained a provision for the time when they might be 
sick, OF must grow old. There was one slovenly 
man in rags, ill-patched : when he came up to be 
paid, Mr. Watson looked displeased, and said, 
" What a shame, Giles, to see you in such rags, 
when you earn so much ? If you would put less 
of your money into your cup, you wouki have more 
on your hack." 

Harry understood what he meant, the ragged 
man walked away ashamed, whUe his compautoos 
laughed at him. Mr. Watson was steady as well 
as good-naiured to the people. The industrious 
and frugal he encouraged, the idle and drunken he 
jeproved, and he took pains to see that justice was 
done to them all. 
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Whilb Harry had been learning what is meant 
by the balance of an account, Lucy had been learn- 
ing something, equally Interesting to her, concern- 
ing sugar-plums, and augar-candy, from one of 
Mr. Watson's sisters who was well informed both ia 
the practice and theory of confectionery. As soon 
as Harry came in, Lucy ran to him, to tell him 
what she was intent upon ; and he was obliged, 
for the present, to keep his debtor and creditor ac- 
counts to himself 

" Harry, my dear ! you know those little, tiny 
sugar-plums, which are no larger than the bead of 
a minnikin pin." 

" I think I know the sugar-plums you mean," 
said Harry ; " but I do not know a minnikin pin, 
nor the size of its head." 

"Then never mind," said Lucy ; " I forgot that 
you, being a man, could not know minnikin pins 
as well as I do. But as to the sugar-plums, you 
flaw some this very day at dinner on the top of the 
trifle." 

"I remember," said Harry. "Well." 

" Weil, my dear Harry, you can have no idea 
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v\aX hard nork it is to make those little comfits. 
Miss Watson was telling me how she made ginger 
candy ; and afterwards I asked her if she could 
tell me, or show me, how those little sugar-plums 
are made. She said that she could not show m«, 
for th^ she could not. make them herself, not 
being able to bear the heat in which they must be 
made. She told me that the pan in which they 
are boiled must be set over a great fire, and that 
the sugar of which they are made must be stirred 
continually in that heat. A man with a long- 
handled shovel keeps stirring, stirring, stirring; 
and sometimes strong men faint in doing this." 

Harry wondered that some way of stirring the 
sugar in these pans by machinery had not been 
contrived, and he was going to question Lucy 
farther upon the subject, but. she was in a great 
hurry to go on to sugar-candy. 

" Harry, do you know how sugar-candy is made ? 
I will tell you, for I have just learned. When 
sugar is ^ssolved, it is poured into pots, across 
which sometimes thin rods, and sometimes threads, 
at a little distance from each other, are stretched. 
These moulds, and the liquid sugar in them, must 
all be covered up, and kept in a great heat, for a 
certain time, and nobody must disturb them. 
They are placed in a room, which is one great 
stove ; care is taken that no wind should be ad- 
mitted, for they say that the least disturbance 
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spoils the whole, and prevents the augar from 
fdrming into' those regular shaped crystals, which 
you have seen in sugar-candv. If the vessels are 
not disturbed, they form on the little rods I men- 
tioned to you, or on the strings. I dare say you 
remember oflen finding strings in augar-c&ndy ; 
and now we understand the use of them." 

"But what do you mean by crystals?" said 
Harry. " Will you explEiin ?" 

" I remember I once thought," said Lucy, " that 
crystals meant pnly bits of that white substance 
which looks Uke glass. But Miss Watson baa ex- 
plained to me that there are crystab of various 
sorts and substances, of sugar for instance, and 
nigar-candy, and of 1 do not know how many 
kinds of salts; in short, of all substances that can 
be crystallized : those were her words, as well as 
I can remember." 

" Very likely," said Harry ; " but still I do not 
know exactly ^hat is meant by what you call 
crystatliiing^" 

"Turning into crystals," said Lucy. "What 
more would you have? Here is what they call a 
crystal of sugar-candy. Hare are its regular 
udes : crystals, you know, bare alway& I'egular 
sides, and a r^uUir number of them. Look at it, 
and touch it, and taste it if you wilL" 

Harry lotted, and t(Hich«)d, and tasted ; but 
still not quite satisfied, be said, " I want to know 
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w&at difference there is in things before and after 
what you call crystallization." 

"The diSerence in this ^ui^ ia very plain," 
said Lucy. " Before it was crystallized it was 
syrup, that is, sugar and water; and now you see 
it has become solid." 

" Very well, so for I .understand," stUd Harry^ 
"but how or why do fluids cry^i^liie ?" 

Lucy did not know, sfas confessed, and was well 
satisfied to let the matter rest there for the present. 
Some time afterwards, she took notice of ui orna- 
ment on the chimney-piece; a small badiet, whidb 
looked as if it were composed of crystals of glass, 
or of white spar. 

Miss Watson told her, that it wa» not made 
either of glass or spar. " I made it," said she. 

7 You made it ! How could you make it ?" said 
Lucy. "And of what is it made? It looks 
something like white sugar-candy ; perhaps it is 
made in the same way ; perhaps it is a sort of 
Bugar-candy." 

" The taste would soon decide that," aaid Harry. 
"May I just try the experiment with the dp of 
my league?" 

Miss Watson gave him leave to taste it; but 
dw warned him that he might perhaps not like 
dietaMe. 

" I gue«s what it is," said Harry. After having 
applied the tip of his tongue to one of the crys- 
D 2 
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tals, he added, "By the taste, I am sure it is, 
alum." 

It was alum. Lucy had seen large pieces of 
alum ; but none large enough to be hollowed out 
into a basket of such a size, and it would have 
been difficult to have carved it into such regular ' 
shapes. She recurred tofeer first idea 'of the re- 
semblance to sugar-candy, and she continued to 
think that it was made by the same means. Miss 
Watson tMd her that she was so far right in her 
guess, that it was made in the same manner as 
sugar-candy, that is, by crystallization. She 
showed her the whole process, which is very sim- " 
pie- In the first place, she put some water into an 
earthen pipkin, with as much alum as could be 
dissolved in that quantity of waler. She boiled it 
till the alum was dissolved. By these means, she 
told Lucy, she had obtained a saturated iolu- 
tion of alum, that' is, that as much of the alum had 
liven dissolved as the water could hold. T^en 
Miss Watson took a little wicker basket, and sus- 
pended it by its handle on a stick laid across the 
mouth of the pipkin ; so that' the basket, handle 
and all, was totally immersed in the dissolved 
alum. The basket did not touch thebottoiu-of 
the pipkin. As it was very light.'it would not 
hare sunk in the waler had not a little weight 
been put into it. The whole was then covered 
with a coarse cotton cloth, and put aiside in a cool 
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place, where it was not likely to be dwturbedJ 
She advised Lucy to let it alone during a day and 
night, to give time for the crystallixation fo go on 
slowly, so as to Fonn peifect crystals, which can 
be obtained only by the slow ahd undisturbed eva- 
poration of the water. 

There still seemed to be some difficulty in 
Lucy's mind, after she had heard this, and, look- 
ing at Harry, she said, 

" I know what you are thinking of, Harry, and 
I am thinking of the sanie thing; that I wish I 
knew e3tactly what is meant by crystallization'' 

"That was what I was thinking of," said Harry; 
" and I was wishing that I oould get at a book 
which we have at home, in which I know that 
there is an explanation of it." 

Miss Watson asked if the book was "Conversa- 
tions on Chemistry." 

" The very book ! bow quickly you guessed it! 
And you have it ! how very lucky !" said Lucy, as 
Miss Watson took the book from her book-case. 
She found for Harry the passage that he wanted. 
It begins with Emily's saying, 

"I do 7Wt quite understand the meaning of Ike 
Kord Crystcdlization*." 

" That is exactly what I felt," said Harry. 
"And what I ought to have felt," said Lucy. 
" But I really did not know that I did not under- 
'"ComciMtiouxm ChemUtiy," vol. >■ p. 341 ; eighth edilioa* 
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ataod it, tiU you safced me to explain it, Hany. 

Nov let as leiid ,on." 

After reading a few lines shs came to the word 
caloric, and ask«d if ealtmc meant the same a« 
bsaX. 

"Not exactly," Miss Watsim said; "in ttiis 
book the diff^'^Kc is defined." 

She turned to Emother part o! the book, and 
showed Lucy the passage which defines the di£> 
Terence between beat aod caloric*. The euhject 
^SES new to Luey, and almost at every line she 
-wanted expjanationa. She stopped, and whis> 
p««d to Hariy, tbat she was not sure she knew 
what was meajit by "^ integral parts of a 
,hody." Miss Wat«on tamed to the beginning of 
the volume, and showed her a perfectly clear es- 
pl«iation of mtegrol parU\. 

"How well you know all this!" said Lbey. 
" You know where to find every thing m this book." 
Miss Watson sud that waa ncA surprising, .Car 
that she had read it more than once. 

" The first time you read it did y«i find it dif- 
ficult?" said Lucy. 

No, she said, she had'not ibund it difficult; on 
the contrary very easy and clear. 

" Ah ! because you did not read it till yoo were 
jnvwn up, I suppose ?" said Xdicy. 
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Mi« Watson siud that ,she did not think this 
was the reason, as she had seen readers not older 
than Lucy understand it perfectly well. 

•' It is Tery odd then," said Lucy, " that I am 
obliged to stop, you Bee, two or three times, before 
I have read a single page, to aak the meaning of 
the words." 

" Because you have begun in the middle ; you 
have not read the book from the beginning," said 
Miss Watson, " or else you would have found all 
the terms explained as you went on." 

"But, even so, I am afraid I should have for- 
gotten them," said Lucy, sighing. "You must 
have a very good memory to remember themaU." 

Miss Watson said, that, brides having read the 
book from the beginning, she had oAen locked 
back to the definitions of the words, and to the . 
explanations, whenever she found herself not (dear 
as to what was meant 

The conversation afterwards turned upon differ- 
ent subjects, in which Lucy had no concern; 
therefore she followed Harry, who took the " Con- 
versations on Chemistry" to a comfortable nook in 
the room, where he coidd be quiet, and, after his 
slow but sure manner, he made himself under- 
stand thoroughly what he was reading. Lue^ 
read more quickly, and, when her mother and 
MisB Watson were passing by them, she caught 
bold of the skirt of her mother's gown, and said, 
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" I understand this passa^ about crystallization 
now, mamma, i think ; it is very clear." 

" I do not in the least doubt that it is very 
clear, my dear," said her naother, " but are you 
very clear?" 

" Here, mamma, if you will just look at the 
book, at this passage, mamma, which begins, 
'Crystallization is simply — '" 

" I do not want to read it, my dear," said her 
mother, " or to hear you read it, but tell me the 
sense of it in your own words." 

"But, mamma, though I do understand it," 
said Lucy, " you know it is impossible that J could 
put it in such good words." 

"I em well aware of that, Lucy," said her 
mother; "but explain it in any words that will 
express what you mean ; then you will be certain 
of what you know, or do not know," 

" Well, mamma, in the first place; suppose a 
body, that is, a substance — " 

"What kind of a body? what kind of a sub- 
stance ?" said her mother. 

" It must be a fluid," said Lucy, " Yes, 
mamma, before it can be crystallized it must be a 
fluid. Therefore l)egin by supposing a flnid. No, 
I believe, that first of all, before it comes fluid, 
the body should be a solid. Hey, Harry ? Which 
shall I tell mamma to suppose, a fluid or a 
solid ?" 
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"Settle it for yourself,- Lucy, my dear," said 
her mother. " It caonot depend upon what Harry 

-thinks, but upon what n>ally is the fact." 

" I rectdlect it all now, mamma," said Lucy, 

• af^er a short pause, " and I will begin again with 
a aotiA body, mamma; suppose a solid body, 

- sugar, for instance, or alum, mamma, is dissolved, 
either by heat or by water ; and suppose that none 

' of its original parts, that is, the parts of which it 
was originally composed, are lost by being dis- 
solved, but only separated,' as it were, by the 
water, or by the heat by which they are dissolll^. 
Then, mamma, if you could again take away the 
heat, or the water, the original parts of the sub- 
stance, the alum, for instance, would come together 

' again, and adhere, when what separated them is 
gone. This is crystallization. You may take 
away the heat by cooling it, and then the first 
parts come together again in a solid form. Or 
you may evaporate I he water, which separated the 
parts, by heat ; and then they will come together 
again, crystalbzed. Whatever way you do it, 
whether by heat or cold, if it is not disturbed, but 
allowed to go into its regular forms, it is called 
crystallization." 

" You have laboured through your explanation, 
Lucy, tolerably well," said her mother. 

" But there is one other thing more you should 
■say, Lucy," said Harry. 
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" Say it for me," said Luc^. 

" That different BubstanceB form into ci^Htala of 
different 3tuf)e8. The per&ct crystals of sub- 
stances of different sorts, aa I bare just been 
ieamiDg," continued Harry, " have always a cer- 
tidn regular number of sides ; so that when you 
see' the crystal, o&ex counting the sides, you can 
tell of what it is composed ; or you can tell before- 
band the number of sides and the shape of the 
crystals that will be formed from any known salt 
or substance, whic^ you have dissolved, and Irfit to 
crystallize." 

" For instance, alum," cried Lucy, " The alum 
which was disaolTed in the hot water, and which 
Miss Watson has left there to crystallise, we know, 
will be in the same shaped crystals as these in this 
first basket I will count, and tdl you ihe number 
of ndes." 

Harry said, he thought that Mias Watson coidd, 
if she pleased, -tell the number of ;sides without 
counting them, and so -she did. 

" How difficult it must be," said Lucy, " to get 
by heart, and to keep in the memory, the mimber 
of ddes y/buAi b^ng to all the different kinde of 
crystals ! " 

"You need not do that,* said Miss Watson. 
" Lists of them are to be found in many books, to 
which ymi can refer when you want them." 

" But you knew alum without looking at any 
book," said Lucy. 
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" Yes, because I had been accustomed to see 
its crystals;" eaid MisB WBtson. " As I told you 
before, many of the &cts in chemistry or mineral- 
ogy, which it would be difficult 4o remember 
separately, or merely from baring read or beard 
an account «f them, are easily fixed in the mind by 
trying experimentBi and by connecting those facts 
with others." 

Miss Watson told Lucy that, she had become 
particularly fond of this study, because her father 
was a chemist, and she bad often been in hia labo- 
ratory while he was at work. " Unless I had 
sees the actual things I should not have remem- 
bered the descriptions of them, I am sure," said 
she ; " and, beddes, I was so much iiit«resled in 
my father's expeiiments and «o curious to know 
whether they would turn out ae be had previously 
«Lpected, that the ;whole was fixed in my memory. 
Unless I had had somebody with whose pursuits E 
^ould sympathise, and in whose discoveries I felt 
an interest, I should soon have forgotten even the 
little I had learned." 

"But does not It'make you happy?" Lucy 
asked. 

" Are you, or are you not, happier &an if you 
liad not this pursuit T" sud Harry. 

Miss Watson miUed at the eamestness with 
which they questioned har ; and answered, liiat 
she thought the was much happier for haTing 
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tbis taste, and this occupation. She said it never 
prevented her from doing other things, which 
were more necessary. To this her brother added 
his testimony. 

" Her being something of a chemist has not 
spoiled her hand for being a good confectioner," 
said he. "On the contrary, it has improved it, 
for she knows the reasons for what she is doing. 
Ail confectioners and cooks must be chemists for 
BO mudh, but they do not know the reasons why 
they succeed one time and fail another. With 
them it is all knack, and hap-hazard, or what we 
ceil practice, at best. Now," continued Mr. Wat- 
son, "here is an old receipt book, which belonged 
to the great- grandmother of a noble family, 
famous in her day, no doubt, for her cakes, and 
puddings, and confectioiiaries, and cures for all 
manner of sprains, and aches, and bruises : look at 
any of these, and you will see what nonsense half 
of Ihem are. How many useless ingredients are 
put into the receipt, either on piu-poae to puzzle 
other people, or from ignorance, and a sort of su- 
perstitious belief that there was a mastery indojng 
these things." 

Hari-y and Lucy amused themselves by looking 

at some of these old receipts, which, however, 

*ere hard to decipher, the ink being yellow, and 

the spelling old and incorrect. 

The next day was Sunday. Harry and Lucy 
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went with their &.ther and mother and Mr. Wat- 
son and his family to church. The church was in 
the village near the house. As they were walking 
home, Mr. Watson asked if they would like to see 
sSme of the houses in the village, where his work- 
men lived, and the cottages in the neighbourhood. 
Harry and Lucy were glad to take this walk, and 
Harry kept close to Mr. Watson wherever he 
went. 

In one cottage, the master of the house, a great 
fat man, was sitting at his dinner. Hot roasted 
duck and cauliflowers were on the table before him ; 
while his wife, "a pale, starved-looking soul, was 
standing behind his chair, waiting upon him, and 
his children were huddled together in a comer, at 
a distance. He never let any of them eat with 
him. He laid doivn his knife and fork, as the 
company came in, trying, as much as he could, to 
soften his sulky look. Mr, Watson spoke kindly 
to his wife and children, but took no notice of the 
man. As he went out of the house he said, loud 
enough for him to hear, 

" I should have no appetite for my roast duck, 
if I were forced to eat it by myself, without my 
good wife to take a share." 

Lucy wondered that Mr, Watson did not insist 
upon the husband's letting the wife and the poor 
children sit down with him. 

But Mr. Watson replied, that he had no right 
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to do this ; every nua hod liberty to do as bs 
pleased in bis own house, and in his own afiaira. 
He could not interfere between maa and wife fu^ 
ther than he had done, by laughing at the surly 
husband, and shaming him before company. 
He said be had known this man buy, for his owa 
eating, the first green peas of the season, when 
they were expensive rarities; even when bis chU- 
dren bad not clothes to cover them. 

" The selfi^ creature !" said Lucy. 

"The brute!" said Harry. 

In the e.vening, as they were walking in a 
pretty lane near Mr. Watson's house, they met a 
man, who was endeavouring to come up the lane, 
but he could not, by any efforts he could make,, 
walk in a straight line ; he was so much int(^- 
cated, that he scarcely knew what be was doing. 
When he met Mr. Watson he started, stammered, 
tried to take off his' bat, and to stand out of the 
. way, but he could not accomplish it. Lucy was 
very much shocked. Mr. Watson called at his 
clerk's house, and ordered that this man, Jotm 
Giles, should be struck oS the list of workmen, 
and should not be admitted to the foundery (or 
the next week ; and that Markbam, who was a 
sober fellow, should come in his placa. 

Harry thought this was very, right, till some 
time ufterwards, when the drunken man's wife 
cams to Mr. Watson, to beg him to pardon her 
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hasband, and to readmit him to the wodu. ^le 
smd that if he did not she and her diildreii muat 
suffer for it, that her hiutiand would beat her, and 
c«ly drink the more if be was Tend. The tears 
Tol^ d«wn her Saae as abe finiriied speaking. 
Harry wondered hoiv^lr. Watton could rduoe 
ho*, for it was not her fkult that her bmband waa 
drunken. 

At oiglit, when Harry was in lua fathei^s room, 
he talked to hnn about this, and aaiied whether he 
thought Mr. Watson was right or wrong. Right, 
. his Either said; he did not think his refusal waa 
hardhearted, but steady ; because it was his duty 
to do what was just for a great mmiber of people, 
as well as for this one man. If be were to em- 
ploy a drunken workman in preference to a sober 
man, this would cncoumge the dnmken, and be 
unjust to the sober. 

" I would not encmuoge the drunken and idle 
upon any account," sud Harry. " I thought Mr. 
Watson was quite right at first, in ordering that 
he should oat be admitted to the works for a week. 
But might not Mr. Wataon hare forgiven him for 
the sake of the woman?" 

" Then any <^ier irvkman might drink, and 
might hope that bis wife would beg him off, and 
obtain his pardon," sud Harry's tathar. 

" Father," said Harry, after a long silence, and 
looking vary sarunu, " L thtrnght that' a great me- 
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chanic was only a person who invented mathines, 
and kept them goin^, to earn money, and to make 
things cheaply. But now I perceive tl^at there is 
a. great deal more to be done ; and, if ever I grow . 
up to be a man, and have to manage any great, 
Horka, I hope I shall be as good to ray workmen 
as Mr. Watson is. I will be as just and steady- 
too if I can. But, father, I see it is not so very 
easy to be just as I should have thought it was. 
There is a great deal to be considered, as I find 
from all you say about forgiving or not forgiving 
tlie drunken matk for his wife's sake. I feel that 
I have much more to -learn than I knew of be- 
fore." 

" Harry, I wish you would go to bed, and to 
sleep," said his mother; " for I am sure you must 
be tired afler all you have seen, and heard, and 
thought, this day." 

" Not in the least, mother. 1 never was nider 
awake," said Harry. " However, I will go to bed 
to please you." 

Our travellers were to set out before. breakfast, 
and very early in the morning. The family pro- 
mised that they would not get up to see them off, 
lest they should delay them on their .journey. 
Lucy did not forget to inquire for the alum basket, 
when she wished Miss -Watson good night, and 
good-bye. 

" If it has succeeded you will see it in the hall 
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as yoii pass through in Uut mDming," sud Min 
Wataon ; " but yesterday one of the servants 
shook the vessel containing it, and by that means 
prevented the crystals from forming rightly. I 
was forced to begin the whole openvtion again. 
This time I locked the door to secure its being 
undisturbed." 

As soon as she was dressed in the morning, 
Lucy ran down to the hall to see whether the 
basket was there. And there it was, standing be- 
side her bonnet. The wicker skeleton was no 
longer visible ; every part of it, handle and all, 
being covered with crystals of aliim, apparently 
perfectly formed. She did not, however, stay to 
examine exactly, or to count their sides, which is 
always- a tedious business; but seeing a note di- 
rected to herself, tied to the handle, she tore it 
open immediately. It told her that this basket 
was hers if she liked it. 

" If\ to be sure I do !" s^d she. 

Miss Wataon suggested that, if Lucy should 
ever attemipt to make such a one, lAnt might put 
into the solution of alum a Uttle gamboge, which 
would give to the crystals a pretty yellow tint ; or 
she might mix' with it any other colour she pre- 
ferred. 

Within the basket, nicely placed, Lucy found - 
several little paper cornucopias, filled with sugar- 
plums, and rose, and lemon, and barberry drops, 

VOL. II. E 
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with reoapta for making each, written withm the 
papers in -which they vr^e contained. 

She was so much delighted with h^'oomucopiaa, 
and their sweet contraiti, and whh the pretty ctjB- 
tallized ahim basket, and with the good-natured 
maker and giver of these good diiags, that ^e could 
think of nothing else during the first hour of the 
uoming's journey. 

" Now, mamma, will you taate the barh«Ty 
drops? Excellent, are not they.? and the lemon, 
better still! Ob, mamma, cannot you taste ai^ 
more? here are seven other kinds." 

Before break&st it was impoasible to taate all 
the seven, even to oblige Lucy, and m honour of 
Miss Watson. But Harry was an inde&tigahle 
taster. He went on without resistance, but 
without giving what Lucy deemed nifficiait tri- 
bute of pnuse to each. At last, when much u^d 
by the repetition of " Is not it excellent, HanyT' 
he confessed, that the .tastes -of different drops 
were now all ao nnzed in his mouth, that be could 
not tell one fraai the other. Lucy Aut up her 
comucopiaB, tmd Moerved her plenty ft» time of 
need. " But, mamma,^' said she, " wl^n all the*e 
are gone, d»w that I have the receipts, I can make 
the same wheserer 1 please." 

" It is not quite certain," her mother aud, " that 
because you hare the receipts you can make Others 
equally gsod, n'hrai^M- you please." 
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Piqued a litUe by this Qbservation, and by a 
Bmile of Harry's, Lucy began to form various 
Bchenwa of trying experiments, ia making rose 
and barberry drops, and sweetmeats, like those 
which she had tasted of Miss Watson's, and which 
every body had liked. She enumerated such 
Diuubera of things which she intended to make, 
that Harry at List laughed and said, 

" My dear, you will then turn cook and confec- 
tioner quite, and forget every thing else." 

Her mother observed, that it was useful to know 
how these things should be done ; but that the 
propriety of makiag, or not making them our- 
selves, depends upon the circumstances in which 
we are placed, and oa our rank of life. Those 
who have servants that can make them would act 
foolishly in waflting on such work their own time, 
which they may employ more advantageously. 
Miss Wats<Hi, who perhaps bad no servauts that 
could make these things, did wisely and kindly in 
making them hersdf for her friends who like 
them ; and it was particularly obliging and ami- 
able of her to condescend to do so, because she has 
other pursuits, and a cultivated understanding, - 
Lucy's mother told her, that if she persevered in 
her wish to learn how these things were made, she 
should, at the proper season of the year, see and 
assist the housekeeper in making sweetmeats 
This satisfied her. And she was at leisure to 
E 2 
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listen to Hairy, who, for his part, was aaxious to 
become a chemist, and who had been struck with 
the idea of the happiness of the person who pos- 
sessed a laboratory, and could try chemical ex- 
periments. His father told htm that it was not 
necessary to have a laboratory and a great appa- 
ratus for this purpose, as one of the most ingenious 
and successful of chemists and philosophers has 
observed. Many most useful and excellent ex- 
periments can be tried in an easy and simplo 
manner. 

Here his father was interrupted by an exclama- 
tion from Lucy, at the sight of a taJl tinger-post, 
on one ot the arms of which she observed. To 

fiRHlNGHAH. 

Han-y and Lucy anxiously watched to see 
whether the driver turned down this road, as they 
had both an ardent desire to go to Birming- 
ham to see some of the manufactures, of whidi 
they had heard most interesting accounts. Lucy's 
astonishment had been excited by some scissors 
which Mr. Frankland had shown her, which 
she had tried, and which, though not of the most 
beautiful polish, cut sufficiently well for all com- 
mon purposes, and yet, oh, wonderful ! Mr. 
fVankland told her, that this pEur was one of a 
dozen vhich he had bought for one shil- 
ling ! 

Harry's curiosity had been raised by hearing of 
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sfcnirowith five hundred blades, which he bad 
beea told -was to be seen at Binoingham. 

The knife came first to hia recollection ; an in- 
atant aftemardS) ium^ver, he said, "But there are 
things there A thousand times better worth seeing 
than that." 

"Oh father!" cried he, turning to his father, 
"I hope ire shaU. go to Birmingham, that we 
may see the grand works at Soho, Mr. Boulton's. 
I read an accoimt Of them while we were at Mr. 
Frankland's in one of the notes to the ' Botanic 
Garden,' when you were looking for the Barberini 
vase, Lucy. It said that there is a magnificent 
apparatus for coining, all worked by one steam- 
engine, which cuts halfpence out of sheets of cop- 
per, and at one stroke stamps both the faces and 
edge of the money." 

" Yea, I remember your reading it to me," said 
Lucy ; " and it was said that four boys o( ten or 
twelve years old, no bigger, mamma, than Harry, 
could, b^ the help of this machinery, worked by 
that great giant enchanter, the steam -en giner 
make — how many, guineas do you think, in one 
hour? thirty thousand, mamma. Was not it, 
liarryr 

" Yes, thirty thousand," repeated Harry ; " and, 
besides this, it is said that the machine kfeps an 
exact account." 

" An unerring account was the very word," said 
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Lucy. " It keeps an unerring account oi all tbe 
money it coins. Papa, I do hope you are goin^ 
to BinDingham.** 

Her father told her, that he hoped to show 
them all these wonders of mechanism, of which 
they had read in prose and poetry, at some Ai- 
ture time. FoF the prenent, however, he must 
disappoint them. He could not go to Birming- 
ham, he must pursue the roid to Bristol, ^ven 
on their account, he added, addroBatng himself to' 
their mother, he did not choose now to go to Bir- 
mingham. The general principW of a few great 
inventions, he hoped, had heen cleariy uodentoed,. 
and fixed in their minds, by what they- had al- 
ready seen. He was glad to find that they had 
taken pleasure in Tollowing the history of the pro- 
gress and consequences of those noble discoveries; 
he would therefore take care not to con&ise their 
minds, by showing them the details of small in- 
genious contrivances, in the Birmingham work- 
shops and manufactories, or by dazzling their 
eyes with the sight of more than Arabian Tale 
magnificence, in the show rooms of "the great 
toy-shop of Europe." 

Harry and Lucy had not been so much spoiled 
by (heir father's and mother's indulgence, that 
they could not bear disappointment. One.Hgh 
Lucy was heard to give for tbe great tay-^hop of 
Murope, Harry suppressed his rising sigh; for, 
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since the steam-engine coiner was not to be seen, 
he cared little for the rest They hoth agreed 
"that papa knew best." 

And this was not with them a mere phrase, 
s^d with a look of hypocrisy, but with honest faces 
and hearts, and firm belief irom experience of 
the truth of what they said. 
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" What is the name of the town to wliich we are 
to come to next, mamma V said Lucy. 

" Bridgenorth, my dear." . 

"Bridgenorlh !" repealed Lucy; "I am sure 
there is something I have heard about Bridge- 
nortli ; but I cannot remember what it is." ' 

" I know what it is, I believe," said Harry ; " a 
femous leaning tower." 

"Yes," said Lucy, "that ia the very thing! 
I recollect reading about it in my History of 
England, which said, that this tower of Bridge- 
north was not always leaning : formerly, a great 
while ago, it wds upright and like any other tower, 
but it was shaken from ths foundation when it 
was bombarded, during some siege in the time of 
the civil wars, was not it, mamma ? I read it to 
you ; and it has hung over in the same leaning 
state ever since, looking as if it would fall, and yet 
not falling. I am glad we are to pass through 
Bridgenorth, that we may see it with our own 
eyes," 

" Yes, 1 shall like very much to see it," s<ud 
Harry. 
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Here they changed horses, and their fetber de- 
sired the postilion to go sloirly when he drove out 
of the town, and Harry and Lucy's heads were 
first out of one window, and then out of the other, 
eager for the first sight of the hanging tower. 

"There it is!" cried Harrj-. 

" Of red brick !" said Lucy. " I see it I had 
fencied that it was of grey old stone. I expeoted 
to see a fine venerable ivy-mantled tower." 

" I cannot help it," said Harry ; " but, my dear, 
take your head out of my way, for I cannot see 
what T want to see." 

" There, you may have it all to yourself, my 
dear Harry," said Lucy, t' I think it is very 
ugly." 

. "Nobody ever said it was pretty, did they?" 
said Harry ; " but it is a curious thing." 

" Not nearly so curious as I expected," said 
Lucy. "Not nearly so dangerous-looking as I 
fancied it must be. I had hoped that it would 
quite take away my breath to look at it, and that 
we could not drive by without fearing that it would 
fall upon our heads." 

Harry had no such, fears or hopes, because he 
recollected distinctly hanng read an account of it. 
He knew that at Pisa there is a tower which over- 
hangs 14 (eet ; much more than this of Bridge- 
north. His father asked him if he could tell 
why these sloping towers continue to stand. 
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" What prsTents them &om Mling, HsiFry, do 
you know ?" 

Harry eaid he believed he knew, because he had 
read in " Scientific Dialogoes" an account of them,, 
and an explanation of the principle on nhich they 
stand. 

" I know you did," aaid hia father, " and you 
understood it at the, time you read it : but let me 
hear if you understand it now." 

"Father, it is very ^fficult to express it in 
words, as Lucy says ; but, if I had my little bricks, 
I could easily show the thing to you." 

" YeS)" said Lucy. " Very often we have built 
towers, which leaned over, and yet stood; and we 
used to try how much we could venture to make 
them overhang withoat their ialling : I recollect 
that perfectly, though I do not kiiow the reasoa why 
thfy did not fall." 

" If I had the little bricks, I could show and 
explain it," said Harry. 

" But as you have them not, add as you cannot 
always carry a hod of little bricks about with you, 
Harry," said his father, "try what you can do 
to expkin yourself by words; ttuae you nu^ always 
have at commandv" 

" May — I wish I had," said Harry. 

" Begin, Harry, by thinking of what you wiah 
to e:<presB, till you are quite dear that you know 
n-hat you mean, and depend upon it you wUl then 
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easily find words," said his &ther. " People often 
imagine that their difficulty is in finding words, 
when the real difficulty is in having cleu" ideu of 
things." 

" Then you must, if you pilose, father, gira me 
time," said Harry. 

" As mui^ time as you jdease," said his bther ; 
" and, that I may not hnrry you, I will go on read- 
ing this book." 

" Thank you, father," said Lucy for Uany. 
Harry looked' back at the hanging tower which 
was yet in view, and, after he had thought till he 
was dear of what he meant to say, without con- 
sidraing about the words, which came when he be- 
gan to speak, he went on fluently, after the first 
word, "fether," had mads his father look up and 
lay amde his book. 

" Suppose that a plumb-^e was let down from 
the centre of gravity of the whole mass of that 
leaning tower, the bob of the plumb-line would 
fall within the base, or foundations : the plumb- 
line could not hang outside of the base, or else the 
tower must tumble down. As long as the centre 
of gravity is supported^ anjr part may lean over, 
' or may hang out of the perpendicular line, and 
yet, provided die materials stick together, the 
tower will not fall." 

" I ttunk I understand that," sud Lucy, " but I 
am not quite clear." 
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" If ytHi do not understand what i» mpant by 
tbe centre of gravity," said her fatbw, ^'you canT 
not be quite clear, indeed you cannot comprehend 
it at aU." 

Lucy said she remembered seeing Harry, when 
he was a Uttle boy, staading upon her, father'^ 
knees, and leaning his body so much to one side, 
that she was afraid he must have fallen. "And, 
papa, you then explained to me bow &r he might 
have leaned over without any risk of tumbling 
down. You also told me something about the cen- 
tre of gravity, but that I do not recollect, exactly." 

" Remember how often," said Harry, " my fa- 
ther has shown us that the motions of our 
tumbler toy depended on the situation of the cen- 
tre of gravity. By-the-bye, there is awayof find- 
ing out where the centre of gravity is in a body 
or figure of any shape," 

" Is there 7" said Lucy. " I do not remember 
papa's showing us that. How did you leam it ? 
And, if it is not very difficult, can you teach it to 
me ? Who taught it to you ?" 

"A book," said Harry; "my own good 'Sci- 
entific Dialogues.' And if 1 had but a bit of 
card, and a Int of thread, and a pin, and a pencil,, 
and if we were not in the carriage, I think I could 
show it to you now." 

But, as ^1 these ifs stood in the way, the matter 
was put off for the present, and, like many good 
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things that are put off, was forgotten. Mor can 
we much wonder that this was driven from the 
recollectjonerenof the philosophic Harry, by the 
bustle he saw in the n^rt town through which they 
passed. It happened that there was a great iair 
in this town, and it was filled with such crowds of 
people, and so many stalls and booths, covered 
with canvass, lined the streets, that it at first seemed 
impossible that way for their carriage and horses 
could be made through them, without trampling 
on some of the people, or overturning some of the 
tents. The postilion stopped, and called civilly 
to the people to make way : cloaks and great coats 
yielded on each side, and those in front got from 
under the horses' noses, as they advanced step by 
step. Lucy had let down the glasses, and was 
looking out with great interest, not unmixed with 
apprehension, and listening to the — 

"Univereal hubbub wild 
Of itnniiiag (ouuds &ad ioir«9 all couriued," 

And as, little by little, the carriage made its way 
through the dense multitude, she saw many hair- 
breadth escapes, which made her shrink, and cry 
" Oh !" and " Ah !" many a time for those who 
were all unheedful of their danger, in the ardour 
of bargaining, the pleasure of gossiping, the ve- 
hemence of scolding, the stupidity of staring, or 
the anxiety of maternal aSection. Here was seen 
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a mother crossing before Ae very pde ot the car- 
riage, which nearly ran into her ear, in so madi 
haste was she to snatch out of the vay two chil- 
dren, standing unconMuous, the one with an apple, 
' the other with a whistle in his mouth. And close 
to the wheel of the carriage, at one^me, tiiem was 
a young damsel, with pink cheeks, bargaining so 
earnestly for a pink ribbon with an old woman in 
her booth, that the wheel must, aa Lucy thought, 
have gone over her out-stretched foot, but that, 
just in time looking up, she drew it in, and atill 
holding the dear ribbon in her hand, continued . 
her bargaining. Next there waa a group of old 
women, leaning on their sticks, with their bonnets 
close to each other, telling and listening to some- 
thing so eagerly, that they never heard the carriage 
coming till the wheel went over the point of one of 
thei[ sticks, and begrimed the scarlet cloak of the 
speaker before she would move her shoulder out 
of the way. 

Then came an awkward clown on horseback, 
with elbows out, lugging at the hard mouth of his 
shag-maned colt, who knew no more than his rider 
the way he should go, but who, with glassy eyes 
starting out of his frightened head, seemed to have 
a mighty mind to run straight in at the carriage 
window. Seeing which, Lucy ducked directly. 
How they passed she knew not; but When she 
looked up again they were gone, and Harry's body 
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was far out erf the windtnr, mtdung the opera- 
tions of man and hone. There naa the colt, 
floundering and stru^Ung with his rider, at the 
corner of the street, whare both vanished before it' 
waa settled which would be victoriooB. 

But now Jjaey saw before them, in a new street, 
a huge wooden house (Mr caravan on wheels, on the 
outside of whidi, in large letters, were written the 
names of the wild beasts who lodged within, and 
who were all to be seen for the sum of one shilUng. 
Across this part cf the street hung flapping, fu- 
rious portraits, coloured to the life, of a lion ram- 
pant, a hyena, a tiger, and a mountain cat with 
enormous whiskers. 

Lucy began to be a little airaid that the poor 
horses would be very much fri^teoed. But either 
they did not think the portraits striking likenesses, 
or tliey were not sufiBciently acquainted with the 
originals and their private histories, to be as much 
afraid as Lucy thought they ou^t to be. They 
went by quite quietly, yet were, as Lucy observed, 
most foolishly frightened soon afterwards by a poor 
little b^ popping out from under the long skirts 
of a puppet-show. One reared, the other shyed, 
but their driver, being a temperate whip, patted 
them into good humour, and brought them on 
safely to the inn. Turniug under the archway, 
they knew where they were, lowered their pridced- 
up ears, and stood perfectly still at the bar-door, 
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neighing by turns to their acquaintance in the yard, 
who answered from their inmost stalls. 

Lucy fwind, on the chimney piece of the room 
where th^ were 1o dice, an advertisement, inform- 
ii^ the public that — 

" There is now in this town a Aew f^ry, infinitely 
eurpasaing the old Corsican fairy, who appeared 
in England in the last century, and who was 
honoured with the approbation of the nobility and 
gentry. But the new fairy is full an inch less 
than the old fairy, and can speak three languages, 
French, English, and Italian, dances to admiration, 
and waltzes inimitably, if required." 

While Lucy was reading this card, Harry was 
perusing another, which he bad found on the table, 
and which informed the public, that this evening, 
at six o'clock, a. company of tumblers would, at 
the theatre in this town, exhibit, for the amuse- 
ment of the public, several curious feats in tumbling 
and rope daticing. One man promised to carry 
a ladder poised on his chin; and another to ba- 
lance a table on the rope, and even a chair on 
which be was himself to be seated with his bottle 
before him, and quite at his ease. 

Harry waH curious to see these sights : he told 
Lucy that here would be fine examf^s of all they 
had been saying about the centre of gravity. 
These wonderliil things must he done from under- 
standing how to manage that properly. He wished 
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more and more, the longer he thought of this, to 
see these tumblers. Lucy, it must be confessed, 
was not so curious on this subject, and she would 
much rather, had she been to choose, see the new 
Corsican fairy. 

Their father and mother had determined to 
sleep at the inn where they now were, and they 
told Harry and Lucy that they would, in the 
evening, let them see either the Corsican fairy or 
the tumblers, but to both they could not take them, 
as they were in opposite parts of the town : the 
tumblers at the theatre, the Corsican fairy to be 
seen at the court house, between the acts of a 
concert. Lucy was fond of music, Harry did not 
care for it. 

" Well, Harry and Lucy, which do you choose T' 
said their father. " Take live minutes to consider, 
but then you must decide, that we may engage 
our places or buy our tickets in time." 

Lucy recollected the resolution she had made, 
when first she set out upon this journey, that she 
would imitate her mother's kindness, of which she 
had seen so many examples ; she therefore gave 
up generously her own wish to hear the concert 
and see the fairy ; she did tliis in so kind a man- 
uer, that she put her brother quite at ease. She 
was very happy with him seeing the tumblers, and, 
when it was all over, she was quite content with 
them and with herself. 

VOL. II. F 
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At the end of the next day's journey our travellers 
arrived at Clifton. Harry and Lucy w«re de- 
lighted with the place, and were glad to learn that 
they were to spend some days there, in order that 
their mother might rest herself The next morn- 
ing after their arrival they walked with their father 
on the Downs, from the top of which they looked 
down a steep chff, and saw the river Avon below: 
They descended to the river, down the cHff, by a 
hew road, which a number of workmen were then 
making. The workmen were breaking some 
hollow stones, which had fallen out of the banfi: 
hy the side of the road. The hollows of these 
stones were lined with shining crystals. Lucy 
picked up bits of this stone, and added them to 
the collection which she had made at Matlock. 
The stone that sparkled with crystals was 
called, she was told, Bristol stone, and the crys- 
tals themselves were called Bristol diamonds'. 
Lucy afterwards saw, at ^he house of a lady ia 
Clifton, a cross of these Bristol diamonds, and 
another cross of real diamonds, and on laying 
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the two nde hy aide she could aeaxtsAj UU the 
difierenoe. 

Tbey had bow desceoded to the bank of th* 
rirer, where tbey stood swne time to sdmire tho 
difi^ c^led SL Vincciit's rock. Thej then walked 
to view as extensive quariy, where some miners 
were blaatia^ the rocks with ganpowder. Tli^ 
iaqiwKd of the head workman to what i»e the 
etone was applied. He showed them some of it. 
which had been hewn into blocks, and was 
intended for psTuig the streets of Bath and 
Bristol The cfaippings were not thrown away 
as useless; but were, after being broken very 
sdull, ra^loyed to mend the roa^. The rock 
was limextona ; Harry saw some of it burning 
ia a luki, by whi^ it wa> converted into white 

" The lime biimt at onr kilns," said their 
eonductor, " is very much sought aAer in this 
neighbourhood, not only for building bat ^so in 
these new sugar-houses.' 

" Is lime used in sugw-maldng 1 " said Harry. 

" Oh ! are there sugar-houses in England V 
raid Lucy. " I thought sugar came from the 
West Indies." 

" Yes, brown sugar does, but it is purified <» 
refided after it comes to England," said her 
Iklher;. "^ aad at Bristol there. are some )arg« 
establishments for this purpose." 
F 2 

D.5™t.b,Google 



68 BU( 

- They now continued their walk, till they came, 
to the wet docks of Bristol. The wet docks 
are a basin of water, formed by throwing flood- 
gates across the ancient bed of the Avon, the 
river itself bein^^ turned into an artificial channel. 
The water within the basin is prevented by the 
flood-gates from falling with the tide, so that the 
ships are kept constantly afloat, even at low water. 
Our party found the basin crowded with ships, 
from different parts of the world. They easily 
distinguished those arrived from the West Indies, 
by the hogsheads of raw sugar that the crews 
were hoisting out, Harry observed, in a ware- 
bouse, as he walked along, the parts of a machine, 
which his father told him belonged to a rolling" 
mill, which was to be sent to the West Indies 
for squeezing sugar canes, along with pans of iron 
and copper for boiling the juice. 

They returned to Clifton, much delighted with 
all they had seen. 

The following morning, at breakfast, as Lucy 
helped herself to sugar, she asked her motlier if 
she knew that there were sugar manufactories at 
Bristol ; and, added she, " Papa told us yester- 
day, mamma, that perhaps he would take us to 
see them." 

" Ves, my dear, and he has just obtained 
permission for you to see them this tnoming," 
said her mother. 



obyGOOgiC 



SUCAB-BOlLIKa 69 

" Are we to go there to-day ? — Delightful I " 

" But before we go, my dear children," said 
their father, " I ahoiJd like to hear whether you 
already know any thing about sugar-making." 

Harry and Lucy said that they had read, in 
" Edwards's West Indies," an account of the 
sugar plantations in Jamaica, of the sugar canes 
aud sugar milb. Lucy recQllscted that the 
sugarcane is a sort of straw-coloured jointed reed, 
about the thickness of the handle of an umbrella ; 
that it grows in general to about the height of m 
man, and has at its top leaves like Sags ; that the 
canes are cut in autumn, and that the sugar- 
making time is a season of gladness and festivity to 
man and beast, especially to the poor negroes who 
work in the plantations. 

Here. Lucy was near going off far away from 
sugar-making to talk of the poor negroes, but her 
father called her back again by the question of, 
" What b to be done to the sugar canes after 
they are cut ?" 

*' lliey are tied in small bundles," said Lucy, 
'< and carried tp the mill, where the sugar juice is 
to be squeezed out of them." Lucy looked to 
Harry for assistance when she came to the mill. 

" It consists," said Harry, " of three large iron 
TollerBi turned by wind, or water, or horses, or 
<HCcn, or perhaps now the people may have learned 
to work them with steam. The bundles of cane 
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are psased between tiie r^ei«, mad sqaeezed 
»gun and a^n till all the juice is- pKssed out. 
It is cmught in a wooden gutter, whloh carries H 
into the house where it is to be boiled. It ia said 
4o be of great eonsequenoe to boil it as qniekly bs 
possiUe ; but I do act know the reason." 

" The reason is, lest it should feriBent," said 
her father. 

" F«mNit, papa ! I know frem old dear 
' Conrarsations on Cbemiatry' what fmneBting 
is ; besides, I have seen beer fermenting. Bat 
what harm does fermenting do to sugar V 

" When it ferments it ceases to be sugar. 
Do yaa kaow for what purpose it is baled, 
UcyT 

" That the water which is in the juice may 
evaporate," replied Lucy, " and that the sugar, 
as it cools, may crystallize, just as we saw die 
crystallizing of the alum for my baskst" 

■* True, my dear," said her father. " The 
juice contains two sweet substances, sugar, whi^ 
crystalhzes easily, and molasses, wfaieh does not 
crystallize. The boiling is also neooasary to 
separate the sugar irom the moliases and ether 
substances contained in the juice. The great 
object is to obtain the sugar as pure as poaaiblo. 
Much is wasted by being over-heated, by wfai^ it 
loses the power of <»7stallizing, and is coBvertecl 
into a substance resembling molasses." 
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' " 1 faam oftMi buist a pieoe tt sugar in a. 
candle," aaid Harry : " when burnt it remaim 
iiweet ; but it bnoomes Iwewn, soft, and sticky." 
' " Tile same cbaoge t^ws p^aoe, ' s^d his 
teber, " wbere a strong Bohitim of sugar u 
tieated in a vessd over the fire. When only a 
litde hotter tltui boiling nater, it bogins to 
undergo this change, so that a part of it loses tbe 
liToperty of ciyatallizing on cooling, tberefeiv 
■great care is necessary in apjdying the right 
quantity of heat, nnther too much nor too little. 
The manner of doing this in the West Indies is 
*till very imperfect," 

Harry and Lucy were sorry to learn that so 
much of tbe sugar, raised by the hard toil of the 
poor negro, is spoiled : tbey hoped that the sugar 
boiled in En^and was not so wasted. 

" Much of the sugar refioed in this country 
was formerly wasted in the same manner," said 
"^leir father; "but in consequence of late im- 
■provementa that is no longer the case?" 

" What improvements ?" cried Harry. 

" They vn what we are going to see this very 
inoming," said his father. " The new process of 
refining sugar is what is used in tbe sugar boose 
to which we are going. Do you know what 
vubstaDces are used in the refining of sugar ?" 
■ Hany stdd tbaS he had heard that bullock's blood 
was made use of; but in what manner mtt^ 
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for what purpose it was applied, be did Dot 
know. 

'; To clarify it," scud his father. " Wheo 
brown sugar has been diseolyed in water, bul- 
lock's blood is mixed with it wheu cold ; the 
blood coagulates oa the application of moderate 
heat; and riaes in the form of scum, which is then 
removed from the surface. But it has been found 
that much sugar is lost by being mixed with the 
scum, from which it cannot afterwards be sepa- 
rated. This way of clarifying is not used in the 
sugar house we are going to see." 

" I am glad that we are not to see the bullock's 
blood," said Lucy, making a face expressire of 
disgust " Do you remember, Harry, about ' 
claying sugar : the accident by which it was 
found out that clay was good for sugar — good for 
whitening sugar, I meanf 

" I do not recollect," said Harry, 

" So much the better," said Lucy, " for I shall 
have the pleasure of telling it to you. It is a 
very curious thing about a hen." 

" Tell it to us, my dear Lucy, I advise you," 
said her mother, " without raising our expec- 
tations, lest it should disappoint us afterwards." 

" Then you must know, mamma, that one day 
a hen, after walking in some wet place, had clay 
sticking to the bottom of her feet, and she hap- 
pened to Iread on the top of a pot <^ sugar ; and. 
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it wag soon afterwards observed that (he sugar 
beneath the marks of her footsteps was whiter 
than elsewhere. From - obsemDg this, and con- 
sidering how it had happened, people thought of 
Dsing clay to whiten sugar." 

" Very ingenious," said Harry, " and Lucy 
remembered it well, just at the right time for us, 
did not she, mamma ? I had quite forgotten it, 
but I recollect it all now. The sugar is put into 
a vessel of the shape of a sugar loaf, which is 
l^aced on its narrow end. Then clay, moistened 
with water, is put over the top of the sugar, and 
by degrees the water oozes very slowly down 
through the sugar, mixing in its way with the 
molasses, which it dilutes and carries along with 
it. I forgot to tell you that there is a hole at the 
bottom of the vessel. That hole is stopped at 
first by a plug, but afterwards a man takes out 
the plug, and lets the stuff run off that has oozed 
to the bottom." 

" So men learned from the hen to clay sugar," 
said Lucy. " When next I see very white sugar, 
I shall say to myself. Thank you for this, Mrs. 
Hen." 

" You will be doing Mrs. Hen far more honour 
than she deserves," replied her father ; " for, in 
the sugar-house that we are going to visit, the 
operation of claying is Itud aside. The art of 
refining, as now practised, is a new discovery ; 
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and it hu arisen, not irom mere haxkf aaddeat, 
bot from judicioudy oombiiuiig Bound acieatifie 
piiBciides with aecnrale ohwrfation." 
' « Hcnr is thi^ V said Hairy, draving claaer. 
and listening with great eageniess. 
■ '• Yoa know already," said his father, " how 
brown vagal is extracted from raw cane jwiee; 
-now we are to learn how it is made whb«, aad 
hard, and cryetaUine, like that irtiidi yon «ee 
«rery day. Brown sugar, as I have already told 
yon, consists of two sweat substaiKSs, rugar, 
fonning small oystals, and molasses. Melassee 
is combined with a dark colouring matter, which 
ma)K3 the sugar brown. To get rid of this is the 
thing to be done. Nov, if a. small quantity of 
water be added to a mixinre of molasses and 
«ugar, die whole of die molasses wffi be rendned 
fluid, but only a small porticm of the sugar." 

" Then," said Hury, " by putting this mixtare 
into a mouldj such as they use in claying, they 
would be able to free the sugar from the molasses." 

** From a large portion of it," said his &ther. 
" Now perhaps, if I slate to you a few facts, put 
them in proper order for you to consider, and 
then adc you a few questions, yon maybe able to 
invent for yourself the principle at least of the 
new improvements." 

■ Oh pray try v^ther Harry can, papa," 
.said Lacy. 
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in that way," said Harry. 

" Peay bdp as vhea m eamMt get on," laid 
Xmcy. 

" llieii, to hdp you . on one Mep," said then 
father, " I must tell you, in the firet place, t^at 
the ^maU'crystalB alone of brown engar are what ' 
are freed from mtdasses by this process. Before 
ifae targe cryt^aia can be purified tbey must be 
eomfAetely disserved in water. When hquid, the 
colouring matter can be separated fiom tW eugu-. 
Now can either of you tell me bow the separation 
is made ?" 

" I know that alum is used by the dyere to 
wparale colours from liquids," said Lucy. 

" Very true, Lucy," said her fatbra, 

" Bot I do not know why," stud Lucy. 

" Bemuse idum contains an earth which has 
iite property of attracting colours to iteejf. Also 
charcoal ri^ade of bones is sometimes employed 
Jbr the same purpose. As soon as the colour is 
completely sepsurated from the syrup, by these 
means, the liquor is put into a filter, and what- 
erer nans through is pure sagar and water, 
from which the water must be evaporated. 
How?" 

" I know, papa," said Lucy, " from what yott 
before told us, that the syrup must not be heated 
in a vessel orer the plain fire; yet, in ii^at 
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manner to boil away the water, if not over a fire, 
I cannot imagine." 

But, afEer considering a little, ehe added, " Per- 
hap9 it might be boiled, as they sometimes do 
things in the kitchen, by steam, and then they 
are never buraed." 

" That is well thought of," said her fether. 

"But then there is such a quantity of this 
sugar," said Lucy, " it would require such mon- 
strously large vessels, that I do not know how 
they could be well heated by steam." 

" Some great buildings are heated by steam," 
SEud Harry ; " so, let the vesseb required be ever 
so large, it might be done. It would be easy, 
nould not it, papa, to conduct steam through 
pipes under the great pan that holds the sugar ? " 

" You are both of you on the right road," said 
their father. " But something more must be 
thought of. By the method you have suggested 
we might heat the sugar but not 1>oil it: a 
solution of sugar, if in an open vessel, requires a 
stronger heat to make it boil than water does." 

" I should think," said Hairy, " that, by con- 
fining the steam, it could be made mu<^ hotter 
than boiling water, and then with the confined, 
compressed steam ne might boil syrup, might 
not we ?" 

" You might," said his father ; " and some 
persons do boil sugar in this way ; still there Is 
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some risk of over-beating the sugar; therefore 
think of some better way. Instead of raising the 
t«npera.tur« of the eteam, consider whether you 
know of any means of middng fluids boil, without 
increasing Uie heat." 

Harry considered for some time, and at length 
said, " I have seen water made to boit nhen cnly 
moderately warm, by putting it under the re- 
ceiver of an air pump." 

"How did that happen?" said his father. 

" Because there was a vacuum," sud Harry, 
"there was no pressure of the atmosphere. If we 
could place the sugar-pan under the receiver of 
an air pump, that perhaps might do ; but the 
quantity of sugar to be boiled puzzles me, father ; 
the sugar vessels are very large, I believe ; I could 
onLy bcul a very small quantity in an air-pump ; 
so that after all it would not do, I suppose.'' 

" Why will not it do ?" said his father. ■' Till 
you are sure that what you propose will not 
answer, never fly off to anything else. Do not 
give up your ideas too hastily. You should not 
fix your imagination upon the particular receiver 
of the air-pump you have seen. To be sure you 
could not conjure a sugar-boiler into that small 
receiver." 

" No, to be sure," said Harry, laughing : then 
becoming quite grave again, he went on thinking. 
" How shall I manage it ? It is impossible to blow 
a glass large enough for the receiver." 
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" Why do yon Btiek to the notku of » glow ce- 
0«ver, Hairy T' said his father. " Do you thmk 
it «saential to the banng a vacuunu that k should 
be productfd is glaaft 1" 

" Certainly not," said Harry, " it is not neeea- 
«aiy by any meani. I only thought of the glass 
oiW', because that wk the onl^ recuvet I h^i 
■Ktn ; but I iwreeire that any other «i1iBtaB«e that 
IB ^r-tight will do as well aa glass. How fba^iah 
I am ! I remember now the pump, and the steam- 
CDgine, where the vacumt is large eoou^; or a 
vessel nught be madeaslaj^ascouldberecpurod 
for the pm^se." 

" Now you have it, Htuty. The si^ar is boiled 
ID a vacuum, and that vacuum is produced by 
means of on air-pumpL The exact details I do 
not know, haviug never seeu it done tnys^, but I 
hope we shall see it to-day, and so now let us «t 
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The engar-houBe which Harry and Lacj went to 
see WB3 a lai^ boilding of eight Btories higtk 
The first circuntfltance whieh struck them oa ea- 
teriDg it was, that in sereral spacious rooms 
through which they passed, and in which th« 
work seemed to be going on, there w»e not many 
workmen. Lucy supposed that it was the hoar 
of dinner, as had happened in some Other manu- 
^dories which they hod sera : but she was ttdd 
that this was not the case ; and that all the men 
who were erer employed in this sugar-bonse were 
now there. Few only were necessary, because M 
much was done by machinery. In truth, the men 
seemed of little importance. It appeared as if 
they were employed only as under-servants to the 
machines, and to do trifling tilings, which the 
mechanic and the chemist had not thought it 
worth their while to invent the means of effecting 
in any other way. 

The large rooms and passages, through which 
they passed, were all warm, as Lucy observed, 
and yet she could not perceive a fixe anywhne. 
She asked how tb^ were warmed, aod was told 
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that she would soon see, as they were going to 
the place from whence the warmlh came. Their 
guide, the gentleman who was so kind as to show 
them these works, took them to a building, sepa- 
rate from the rest, in which there was a steam- 
engine. The fire under its boilers was the only 
fire used in these works. All the rooms were 
sufficiently Iteated by the steam that passed 
through pipes to the different sugar vessels, 

Harry was here perfectly satisfied, and he looked 
delighted and proud when he heard bow much 
was performed by one steam-engine. It sent over 
this vast building equable warmth, and supplied 
all the water that was wanted in every part of the 
works. It put in motion a mill for crushing the 
sugar, and other substances used in refining it ; 
and it kept in unremitting action the pistons of a 
huge air-pump. 

They followed their guide into a sort of out- 
house, in which the earth of alum was prepared, 
by adding quicklime to a solution of it. 

They then entered that part of the building 
where the preparatory operations of cleansing the 
sugar were performed. They saw in the first 
place a few workmen with naked arms, and in 
light dolhing, suited to their hot work, stirring 
with huge shovels in a great pan the raw brown 
sugar, such as it is when brought from the West 
Indies : they were stirring it up with a small 
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quantity of water, not sufficient to disstdre it. It 
looked lilie treacle. This was aflerwards poured 
into earthen moulds, of which there were great 
numbers in the shape of sugar-loaves, such aa 
those of which tbey had read a description, with a 
hole at the point, which was turned downwards; 
and in these moulds it was lo be left twenty-four 
hours to filter. In (he course of that time the 
molasses would pass through into jars beneath 
the sugar-loaf moulds, and the sugar left behind 
would be in solid lumps, of a light brown colour. 
Some of the sugar thus purified was put into 
Lucy's hand ; she felt that it was soft enough to 
be readily crushed. It was now to be dissolved in 
water, which was heated by having steam passed 
through it. TThe earth of alum, which they called 
finings, was then added to this solution, and 
thoroughly stirred about by passing currents of 
steam through it. 

This was performed in a great square cistern, 
which had a double bottom and sides, with a space 
left between, sufficient to introduce the steam. 
The inner bottom and sides were perforated with 
minute holes ; and through these holes the steam 
passed up into the liquid sugar. They heard a 
rapid succession of explo^ons, occasioned by the 
sudden condensation of the steam ; and, when the 
solution became hot, they saw immense volumes 
of steam rising through it. After this, the syrup 
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was allowed to ma iato the filter, The filt^- ap> 
peored o& the outside like a great iqiure chest; 
and the ineide was divided into parallel ooai|)ait- 
tnenta, by coarse linen <d«th, which was atretched 
erer fraines of copper. Ihe liquor was admitted 
into every alternate oeU, and wai &ltei«d by 
psesJBg into the ceUs an either aide, which weve 
raopty. The syrup flowed out from ^e filter a, 
traaspai-etit fluid, of a pale stnw colour. 

Tliey were dow conducted to the most renaik- 
able part of the new apparatus, the emfondiag 
pass, in whidi the water was drawn off {rom the 
^rup. These were made with double boOsina, so 
as to admit steam betwe^i the two for heaiing the 
•yrup ; and the pans were covered with domes ol 
ctnpper. These domes commuiucaled with the aii^ 
pump, the great pistons of which were kept at 
woik l^ the stcom-etigiDe. These served to 
pump out the air, so as to preserve, as far as pos- 
e>Ue, a vacuum over the Uquid. ^Ilie perfection 
•f the vacuum was shown by a barometer. The. 
piaster of the sugar-houae inibniied them that it 
required one hundred degrees less heat to boil 
sugio- in vacuo than in the ordinary methot^ and 
that it was accomplished in less than one-fi&h of 
the time tbnnerly requisi^ 

After having been evaporated, the beat.of the 
sugar was brought to a certain temperatun;, «t 
which it was found most disposed to crystallixe. 
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It was tiien psured into mitben moulds of the 
onn of a sugar loaf, such as were before deeoribed, 
sod in these it was allowed to consolidate. It Is 
dien of a tolerably white colour, and is purified' 
fer dte last time by being washed with a s<dutkm 
cf the finest white sugar, which is allowed to fitter 
through it. The top aod the bottom of the loarcs, 
as bemg leu pore, are then pared off in a tumhig- 
lathe, and the loaves are afterwards dried in a stem. 
Lucy said, that befi}re she came to the sugar 
house she had a general idea, from what she had 
read, and from what her father had told her, that 
sugar went through several processes of filtering, 
ai^ boilings and cooling, and cryst^fizing, before 
it conld he white ; but still she was surprised by 
seeing the nntnb^ of the di^rent operations, tlie 
bize of the vessels, and the power and time neces- 
sary. She had not been tired by what she had 
seen, because she knew beforehand the general 
purpose, and she bad liot been puzzled or anxious. 
Harry was d^ghted at seeing that principle, 
^hich he bad before so cleariy understood, 
carried into practice with success in sudi great 
works. 

"I hope you wiH now acknowledge," said be to 
Lucy, "that *e air-pump is of some use in.com- 
mmi life, and I hope you are convinced now that 
the air-pump is almost as useful as the water- 
pump." 

Q 2 
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Li.cy acknoivledged tkis ; and said that Harry 
might well triumph for the air-pump. 

" Think," said Harry, " of its being applied to 
'such different things as making sugar and making 
ice ; and not only employed for boiling qnickly, 
but for freezing quickly. I do not tlunk that 
Otto Guerick, or Mr. Boyle himself, could have 
foreseen all the uses that were to be made of their 
own inventions. I wish they could see all we 
have been shown this morning." 

" So do I," said Lucy : " I wish they could." 

" All goes back to that one great principle of 
the vacuum," said Harry. 

The gentleman who had shown them this es- 
tablishment, and who had, with the greatest pa- 
tience and politeness, explained every part of the 
business, was glad to perceive that he had given 
pleasure to the young people, and that they had 
attended to and understood what they had seen 
and heard. He begged that they would rest 
themselves before they went away, and showed 
them into a room, where they found refreshments 
were prepared. He gave a cup of cbocolato to 
Lucy, and another to Harry. 

" Ycu must," sdd be, " tasfe some of the sugar, 
which has been refined l^ the process you have 
just seen." 

It was In a black Wedgwood-ware basin, whidi 
showed its whiteness. 
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" But, fetber," med Harry, eagerly, " can you 
tell me who inrented the method of applying the 
air-pump so beautifully to this use?" 

" I can tell you," said his lather ; " it was the 
invention of Edward Howard, brother to the Duke 
of Norfolk ; be was an honour to his family ; and 
I hope," addressing himself to the master of the 
sugar-house, " that he has been amply rewarded 
for bis ingenuity by the gentlemen of your pro- 
fession." 

'- The iruits have been ample," said the master, 
" but he did not himself reap them ; they are en- 
joyed by bis family. He only just lived to per- 
fect bifi invention." 

The master of the sugar-house then entered 
into a statonent of tlie prodigious quantity of 
sugar saved by adopting the new process. Eight 
pounds of '«ugar, he said, were saved in each hun- 
dred weight; and he helped Harry to make a 
calculation of what that amounted to every year 
upon the total quantity of sugar refined in Great 
Britain. 

Our party, having finished their chocolate, 
thanked tbeir host for his attention, and took their 
leave of him. 
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As yon go down the hill from Clifton to Bristi^ 
jou nasty see in the city below a. number <^ very 
high, hlack-looking buildings, in the shape <rf 
huge cones, from which still darker-coloured 
smoke, in thick black tnllows, is continually 
isBuing. Some of these conical shaped buildings 
are glass-houses.' Luey remembered her father'^ 
having showed her and told her of what glass is 
made. She recollected the taste of the alkali, of 
the ashes of weeds, and the touch and sight of the 
sand. She recollected also the story of the acci- 
dent by which it is said the making of i^ss waS' 
first discovered; and, above all, she remembered 
Uie pteasure that Harry and she had had in seeing: 
the thermometer man blowing tubes, and bulbs of 
glass, with his blowpipe. She wished very much 
to see some more glass-blowing. Herbther took 
her and her brother one day to a glass-house.. 
Her 6rst feeling on entering the glass-house was 
surprise at the great heat of tne ^rnaces in which 
the glass was melted, and pity for the men ivho 
were obliged to work close to them. But, when 
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abe atxierred how mnch they were at their emu* 
ahe by degrees was reassand, and able t» ba 
anraaad. She mar, in the fint place, liiniacct 
from whoeh was taken the red-hot liquid glas& 
Siut was piualed at first by the wi^men calling 
this m^(d ; but that was only their name for 
what was in zeality, aa Harry said, glass. She 
was much anuaed by seeing the operations of the 
glaaB-bhowfr. Fbst, the blowing of a glass bottle, 
and of a wine glass. One circumstance in the 
finiahing of tbe wine glass struck her particularly. 
When be cut its rim rwind with a pair of shears, 
tbe glasst being as yet soft, yielded under the 
p«s*nre of tbe shears, so that the wine glass was 
no longw quite drcuUr, nor was tbe rim even. 
Tbe workman then heated the wiue glass again, 
utd, dexterously twirling it round, it was brought 
back to the circular shape, and its rim was evea. 

Harry's father a^ed him why this happened. 

He said he thought that it was turned into a 
nrcular shape by the pressure of tbe air as it was 
whirled round while soft, as any other substance 
is made circular by the pressure of the tool when 
turning round en a lathe. And he thought thsUi 
tbe air withinside (^ the glass prevented its being 
driven in, and squeeced together by the motion. 

His bther told him that ther@ was one reason, 
MM caiKB, toiriochhe had not adverted, and which 
1m had not yet perceived. He would say no more, 
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because, perliaps, by observing further, be <vould 
discover it for himself, in attending to another 
operation — the blowing of windcnr glass, or crown 
glass, as it is called. First, a great pear-shiqied 
bubble of glass, about a foot in diameter, was 
blown at the end of an iron tube, to which, being 
soft and hot, it adhered. Then, by rolling the 
pear-shaped bulb upon a smooth marble t^le, 
*nd blowing into it, and by repeating these opera- 
tions alternately several times, and by whirling it 
rapidly round near a. hot fire, the bulb was brought 
from its pear shape into that of a globe, litis 
globe at the part nearest to the furnace was the 
hottest and softest, and yielded most readily to the 
centrifugal force, as it was whirled round, and 
therefore it spread out most there, so as to become 
much thinner than at the part to which the iron 
tube was fixed. To make the glass of an equal 
thickness throughout was next to he done, lite 
iron tube was broken otf from the glass, leaving 
a hole in the globe, and then, by means of a little 
hot glass, the tube was fastened to the opposite 
thinnest part of the globe, and whirled again. 
The thickest part being this time nearest the fur- 
nace, became hottest ; and in its turn yielded tfaia 
most, becoming thinner and thinner. As the 
globe was whirled, the centrifugal force opened 
more and more the hole which had been left where 
the iron was broken off, till after some wUriitig 
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die globe become a 'large circular plate of flat 
glass of newly equal thickness. 

Harry now perceived, what he had omitted in 
tbtt ease of the drioking glass, the centr^ugal 
force, or that force which arises from the tendency 
the parts of bodien have to fly from their centre, 
wben turned round rajudly. 

As be left the glass-house, be continued his 
explanation. 

'' I suppose, father, that Uie part« of the soft 
glass, as tbey were whirled romid, tended to fly from 
the centre, aod by so doing the globe became a 
larger globe, and the circular plates became larger 
^cles, and all the parts flying oflT equally &om 
the centre, the rim of the drinking glass became 
quite circular." 

" It is," said Lucy, " not exactly, but something 
like a mop. Yes, Harry, a mop. When the maid 
twirls it round last, the threads of the mop all fly out 
as iar as they can go from the centre ; and, if it is 
a wet mop, out fly circles beyond circles of drops." 

"Well," said Harry, "you have made out your 
likeness to a mop better than I thought you could.". 

" I remember," continued Lucy, " the first day 
I ever heard of centrifugal force, or hnd any idea 
of what it meant; it was from you, Harry ; when 
I was making a pancake, pfipa." 

" A pancake, my dear ! I do not mnember your 
ever making a pancake." 
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** Pwhayritw » cheese," said Lucy. " Sosw 
people, I believe, ca3i k a cheese. NM a cbeme 
«r » pancaW to cat/ p^a ; bat I will iiiov yoQ as 



Lucy kept herwvrd,aH<),wbirtiBglien^nHnMl 
the nanrntt stie was in ber motbn's room, tbe 
skirts of her petticoats flew out, and, as she popped 
downwards, while they swelled out, she exclaimed — 
" There is a pancake, papa, or a cheese, wiucheref 
you [dease; and it is made, Harry, by centrifugal 
£>ree, is aot it V 

" I hare been Tery much annised," continued 
Lucy, "scMHg the glass-blowing. Were not you-, 
Harry r 

" Very much^ intteed ; and it haa left a great 
deal to think of, and to inquire more about," said 
Hatry. 

*- What more ?" said Lucy 

" A great deal," repeated Harry. " For one 
thingi annealing ; I do not understand that." 

" I recollect," sjud Lucy, " that when the maii 
had twirled the wine glass ronnd, and finished it, 
a boy came with a long pair of longs, and seizing 
the glass ran away with it, as our man said, to the 
anneaKi^ faniace to be annealed. And when I 
asked what that was, and wh^ was to be doD6 
more to it, the man showed me a pan in an otcr, 
stkLI saw our wine glass, with many others, put 
into it to be heated again, and Ijien to be left tb 

D.5™t.b,Google 



co(d Blowly. Tba man told me tbey onght to tske 
asraval ixys to cool. This woa (kne to make ibe 
glaas less brittle, belaid; this is annealing. What 
iiicH«r Hitiry^ would joa know about it 7" 

" A great deal more, if I could," said Hany. 
"In the first place,I do not in the lesst know wiof 
annealing make? g^B*^ t^ brittle." 

"Wby? Oh 1 that is another af&tr. Why? 
Nor I," said Lucy. 

" Aad 1 beard papa and the iDast«--man in the 
glass-house talking of a curious fact. He said, 
that ' when a glass vessel, of a particular shape, 
is allowed to cool iminediately after being made, 
it will often sustain the shock of a pistol btillet, or 
any other bluDt body falling into it from a con- 
uderable height; but a small splinter of flint, 
dropped gently into it, makes it fly to pieces with 
.great violence.' " 

" Indeed," said Lucy, " that is vray curious." 
" So papa said ; and they went off to talk about 
Prince Rupert's drops. Oh, my dear, there are 
a great many, many more curious things to be 
known about glass, and all the whys, more thaa 
m my Ufe perhaps I diall ever know." 

"But you need not kncnr all the vshya" said 
Lucy. 

" But as many as I can," said Harry. " There 
was a man came in while we were in the glass" 
boose ; did ycm see him, Lucy V 
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"Yes. A gentleman, you mean?" 

" I do not know whether he was a gentleman or 
not," said Harrj- ; " he was a man," 

" But I know he was a gentleman," said Lucy. 

" By his coat ? or his waistcoat ? or his hat ?" 
said Harry, smiling. 

" By none of those," said Lucy ; " by something 
better; by the way he spoke; by his tone, his 
language, I knew he was a gentleman." 

" And I, by what he said, knew him to be a 
man of sense," said Hairy. " He came to inquire 
for a person who grinds glasses for telescopes.'" 

" Then he must be a man of sense, to be sure," 
said Lucy, smiling in her turn. 

" My dear, you have not heard all. He was 
trying experiments to improve the making of those 
glasses. I did not understand all he said, but it 
made me very curious to know more." 

" Papa seemed to like him," said Lucy. 

"Yes," said Harry; "papa and he talked oS 
what a fine useful discovery glass is, and bow long 
before people thought of making all the uses that 
are now made of it." 

It happened that the next day Harry went 
mth his father to the house of a physician, who 
had a good library, and, while his father and the 
physician were busy, he asked leave to look for 
something he wanted in some of the books. The 
physician gave him leave, and to work he went, 
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aearching for a chemical dictionary or encyclo- 
pedia, in which he imght&ad annealing and glass. 
The volume containing annealing was misBing. 
He thought this very provoking; but, like many 
things which we think very provoking, it was 
really fortunate, and well for him. Had he found 
it, he would not have understood the article ; he 
had not the previous knowledge necessary, and he 
would have lost his labour, if not his patience. 
He went in search of gUug, and there he found 
much that he could not, but some that he could, 
comprehend. As lie was both enthusiastic and 
indd'atigable, he searched all through it, and had 
the great pleasure of picking out several entertain- 
ing things. Seizing on all that was suited to the 
present state of his knowledge, he led the rest for 
another time. One passage delighted him so much, 
from describing exactly what they had seen, and 
what he would have found it difficult to explain, 
that he scribbled a copy of it for Lucy. Scribbled, 
truth compels us to say, for it was scarcely legible. 
When he came to read it to Lucy he could hardly 
make it out, even with her beet assistance, and she 
could read his running band better than he could 
himself. But, as she observed, this hand bad run 
almost quite away. 

" My dear, I wrote it in adesperate hurry, and 
on a crumpled back of a letter, with a pencil that 
wanted cutting, and my father was standing up 
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with Ins bat and his gloves in his hands. I thought 
hewa3gmig«verymstaiit, while I was writing the 
dnee lut lines, scribble, scribUe, scriUile, osftst 
•8 ever my pencil could go." 

"TTiaiik yoM," sjudLiKy, *ford«Dgit tor me. 
But what is this- about a chain; I sRw no e^ain 
•t the glass house." 

' " Chain ! my dear Lucy ; it is ekair," said 
Harry. 

" Chair ! Oh, BOW I Tudersfand it aD," said 
Lucy. " It b the description of what we saw — 
of the men making the drinking glass — ^the man 
ritting in Ae arm-chair, and Mowing through his 
long iron tnhe ; then ndltng it on the arm o( the 
ii^air ; and the other man stidnng on the foot of 
the glass, and then taking the ehair. Oh, I see 
it all again — it is very wdl docribed*." 

" r am giad you think so," said Harry. " It 
is more than the man who wrote it expected." 

" Expected ! did he erer think of me ?"* said 
Lney, opening her eyes very wide. 

" No, no, my dear," said Harry, laughing. 
•• You may \«t your eye-brows down again. Tie 
■mtbor nerer thought of you in particular. I 
Meant only his readers in general." 

"Yes," said Lucy, "my yoxmg readers 1 sup- 
pose he said, as penple often do in books ; is tW 
wliat you mean, Harry ?" 

* Ediobu^h Ebcjclopedik. 
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" I mean Qotfaing," rqdied Hairy, " but tfafti&a 

'Writer says be oould bardly aspect, bf «ay dew»^ 
lion of his, to make. glaM-Uewiog lat^ligiUe. 
Now Ibat ia all. Go tn to soraetbiag dae." 

"Vnthalliuy heart," cried Lucy. "H^vaic 
some more scribbled notee oi yours, Hsnyk 
What does this mean?" 

' Brave man, aad i^ick ' — ' Hands througk 
flames ' — ' Covered with wet skins ' — ' Eye« of 
glaaa.' 

" What can this jaean ? " 

"Do you remember," said Hairy, "aering a 
great fiiroace at the glass haaae ? You sow only 
ihe outside. They could not luicover it to show 
tbe inside to any body, lest they should have let ia 
the cold air. In that furnace there are earthen 
pots in which tbe glass is melted. If oine of these 
pots happen to break it is a terrible diSculty to 
get h wit and put uiother in its place. The get- 
ting -Old: tbe bndcen one can be done well enough 
by a m^ at arm's length &om the fire^ with a 
long iron hook, or a fork ; but the man who is ta 
put ia the n^ pot can have no use of hook or 
fork ; iie must put tbe new pot into its place with 
his bands, passing them through the flames." 

"Then ini^ed," said Lucy, "you might well 
caU him brave maa, and quick j he must do it 
as quick as lightning." 

" But be could not do it as quick as lightning, 

D.5™t.b,Google 



96 GLASS-HOUSE. 

ordo it at aU," said Harry, " without precautiona. 
He must be dressed, my dear, in skins, which are 
all as w^ aa possible ; and they must cover him 
all over, all but his eyes i two holes are left for him 
to see througb, but these are defended with thick 
glasses." . 

" I am sure I am very mudi obliged to you, 
Harry," said Lucy, " for bringing me home such 
entertaining things. That man, 6rar« and gwek, 
as you called bim, was trorth reading all glast 
through to get at. How many pages did you 
hunt through to find him?" 

"I came upon him by accident," said Harry; 
" but I met with several other things which inte- 
rested me, and I thought I would bring them away 
in my head for you ; and I have them somewhere 
there, if I could but recollect them : but I cannot 
when I tty in a hurry." 

" Do not try, then," said Lucy, " When I try 
too hard to remember, I never can recollect what 
I want, but then it comes all back agun when I 
am thinking of something else. So now, Harry, 
look at this nice little glass tumbler, which papa 
bought for mamma's dressing box, in place of that 
which I broke. It is prettier than the old one ; 
look at its pretty white leafy border. That is 
grotmd glass, papa said; and this part below, 
like crystals, is cut glass ; and papa told me bow 
this was done." 
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"Two of the very things I was trying to recol* 
kct," said Harry. " Then I need not tell yoa 
about that." 

"No," said Lucy. " What a beautiful, trans- 
parent, clear, clean thing glass is," continued she; 
" and how very useful, and in how many different 
irays i Drinking glasses and looking glasses — ■ 
you may smile, Harry — but men use looking- 
glasses, as well as women." 

" Yes," said Harry, " and for better purpose, 
too, than looking at themselves. They uso look- 
ing glasses, you know, for some astronomical in- 
struments." 

"Yes, and for shaving, too," siud Lucy, "or 
.tbey vronld cut their throats. Mighty grand you 
were about the astrononiical instruments !" added 
■he, laughing. " But let me go on my own way, 
in honour of glass, to tell you all that I know. 
Besides looking glasses, there axe magnifying and 
diminishing glasses, both very useful and enter- 
taining ; and then spectacles ! Oh, Harry ! what 
would grandmamma do without them 1 and how 
happy she is with them I reading and working as 
wdl at eighty-six as I can. What a wonderful 
inrention spectacles are, by which people can see 
so many years longer than they could in former 
timefl ! Spectacles, I tliiak, Harry, are the most 
ingenious things people ever made of glasa." 
"Do not forget lelescopes, my dear," said 
VOL. n. ar 

D.5™t.b,Google 



Harry, " the raost wonderful of mnt's invM- 
Oms." 

" How curious it is," swd Lucy, "that M them 
tlungs, spectacles and telefecopes, would never h&re 
been thought of but for that 6m Ut '«f ^Ibm^ 
which the shipwrecked sailora obsemd wfcett 
they were boiling Atar kettle on t)w sand, wiBh 
tke fire made of sea weed. Do you reBtcmiber; 
Harry, my father's telling ua that stoiy?" 

" I do," said Harry ; " and now t^t puts me 
in mind oF what I wanted to say to you. It was 
about tiiat story. It is told is the book I w» 
reading to-day, and I was glad to meet with it. 
There was a little difference : tbe sailftM supported 
their kettles on the sand with pieces of fessit al- 
kali, (nitre,) with which their ship had been Wded." 
■ " A™1 in our old story," said Lucy, " the tn 
was made of weeds, and the alkali came frontheir 
luhes, which burned with the sand, and made 
glass. ITiere is very little difference in the 
stories. It all comes to the same thrng," 

" I know it does," said Hany, " But I was 
going to say something quite diferwnl.' 

"Say it then, ray dear," said Lucy. 

" What time did you think that st«ry hap- 
pened V said Harry. 

* I do not know," said Lucy. " I hardly erer 
think about time in stories. I tiiiok it was in tot- 
^di* times— a great while ago." 
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"ImtJKtmieof Pliny, or befowr nidBuTyj 
" he tells the atory." 

"Vcay l^ly," said Lucp. "I 4I0 B<rt care 
xbo telle it." 

"But, iny dear," said Harry, "what I voot 
you to care for is the wonder that it dbeuld be so 
iaoft EiBoe ^lasB, and the way of raaVfn^ it, were 
first discovered by that hicky accident, and yet 
lliat it should be hundreds of yean before it was 
-brought into common use. You kaow the -an- 
-cients, the Greeks and RtHnans, had not ^laas as 
we have." 

; " ] thought tJiat they had glass bottles in old 
Koman times," said Lucy. " I remember somth 
^Bg about a bottle of glass in the Eoman his- 
tory, which a man brought to the Emperor Tibe- 
tins (I think), and he dashed it to pieces when he 
was provdied, aod the emperor put him to death 
for it Do not you remember, Harry, my reading 
-it idoud M mamma, alid'your bung ho angry with 
that tyrant ?" 

"I remembn that perfectly well," said Harry; 
" but that was only one particular bottle." 

" But, besides that particular boitle," said Lucy, 
" I reccJlect hearing Mr. Franklaiid tell mammb 
that there mere plates of glaSs found in the ruins 
■rf Hereulaaeum." 

" Did he?" said Harry. 

"Yes," said Lucy, "and from that it. is sup- 
h2 
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{>psed IJiat glass windoffs were used hf the 



"Perhaps so," said Harry. "But, ray dear 
Lucy, to go no farther than England, my boc^ 
Bays that the English had not glass windows for 
many hundred years al^er that. The windows of 
houses and churches were covered with linen cloth, 
till towards the end of the tenth century." 

" You mean till about the year 999 1" said Lucy. 

" It was not till after the days of Queen Eliza- 
beth," said Harry, " that it was (^uite common for 
houses to have glass windows." 

"How very stupid people must hare been in 
those former days then !" said Lucy. 
. "So it seems," said Harry; "and yet I sup- 
pose they were not naturally more stupid than tn 
are now. Recollect Virgil and Homer, my deair. 
But then the ancients had not many men of 
science." 

" And then came the dark ages, as our hbtory 
calls them," said Lucy ; " and in the dark ages I 
, suppose people fell asleep, and could not think of 
glass, or anything else. Even when they wakened 
there were not many that could write or read, you 
know, Harry." 

" They had very few books to read," said Hatry, 
" except the ancient Greek and Roman books orer 
again, and they had scarcely any books oTexperi- 
inenta I believ-e." 
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"They bad only manuacripts," {laid Lucy^ 
" written on parchment, or on papyrut. I re- 
taember papa onca showed me a papyrus manu' 
script ia a museum, aod I saw parcbtneut riUb, 
too, which .the ancients called books." 

" And what' work there must have been making 
copies eiiough of those manuscript books," said 
Harry, "for people to read. And how few copies 
of books a man could make af^erall: andhe could 
do nothing else," 

"No wonder the people were stupified," said 
Lucy. 

" But then happily wa& invented the grand art 
of printing," said Harry. 

" Yes, I remember," said Lucy, "seeing it in 
capital letters in the 'Memorable Events.' And 
wbm I first read of it I did not know why so 
much was said about its being such a grand in- 
vciition. Now I begin to understand belter, By- 
th»-l[^e. Hairy, you have seen a printing-press. I 
never saw one, and I should, like 1o see how they 
piint. I think that my father was asking some- 
thing about printing-presses in Bristol." 

" Yes;" said Harry, "he told me that he will 
take you to see one if he has time," 

" 1 wish it may be to-morrow," said Lucy. 
" We have very few days more to stay at Clil^on : 
I bogo papa will have time to show me the print- 
ing-press. But in the mean time, Harry, will 
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you play at cup and ball with me? look what a 
pntty ivory cup and ball mamma has ^vea me. 
I thought of it aevoral times while you were talk- 
tug of glasa. but I would not interrupt you. Now 
let us' have' a. trial on the spike. Which will 
•atclt it the ol^uest i Will you spin the ball for 
me ?" 

" What is the use ofsptmiuig it 7" 

A question easily asked — very diflcult to an- 
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*• Mamka, I am sorry that you could not go with 
■B to seethe printiBg-presB to day, (w it was vecy 
cntartaiaiag. Aad look," said hacy, " I am. ant 
covered with pviater's ink, as you aaid I ^ould 
be." 

" If you did not take care, my^dcnr, I said; 
Did Dot ir 

"Yes, ibainBia; but I did take care, you aeci 
ix I have not a single spot, and yet I saw everyr 
thing perfectly. Mamnia, you have seen printing 
BO olten,' I suppose, that it would he tiresome to 
describe it to you. And I diall only tell you, that 
it was done almost exactly as is ex[^ned in oat 
■ Book of Trades,' in, the chapter of The Printer. 
Do you remember my reading it to you, mammal 
and the picture of the letter-press printer? And 
at the end it wm said, that, afler reading thit^ 
young people should endeavour to go through a 
piinting-offics. I asked you directly, nninina, t* 
take m& to see one, and you said that you could 
Bot thoa^ but that yeu would some tune or other ; 
and now the some time or other, which I thougU 
nevev.irauld arrive, has cometo-day. Isanrthe 
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letters, or the types, all in their square divisions in 
their cases, which lay sloping within reach of the 
compositor, who, with his comp(mng iti<^ in his 
hand, picked out the letters, and placed them ia 
the form. Then another man inked their faces, 
with a black puff-ball, and afterwards the wet 
paper was pressed down on them. I keen awl 
understood almost everything he was going to do^ 
mamma, from recollecting the descnptioa. This 
was very pleasant. There was oiie thing, though, 
which I had mistaken ; when I took up one of the 
types, I saw (Jiat the letter stands out from the 
&ce of the metal, it projects : now I haii always 
fimcied that the letters were hollowed out, cut 
into the types, as the letters for instance of your 
name, mamma, are cut into this seal." 

" How could you think so, Lui^ ?" said Harry ; 
" you know that would be eograying; that is the 
way engravings are made." 

" Yes, now I recollect, I know that is the way 
engraving is done, but I thought in printing books 
it was the same ; and I know now what led me 
^nto the mistake, it was our littte ivory letters, 
which we put together so as to form words ; they 
at« all cut into the ivory, and 611ed up with ink." 

" But does not your ' Book of Trades,' Lucy, 
describe how the letters are made?" said hw 
mother. 

" No, mamma, not that I recollect," said Lucy. 
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* I dare say tfee author •eupposed every body 
must know it, but I did not." 

*' That is my fault, I am afraid," swd her 
mother, 

** Not yours, mamma, but the fault of (he man, 
the author of the ' Book of Trades,' if it is any 
body's fault. But, indeed, it must be very diffi- 
cult for great growtt-up old authors to recollect 
the time when they did not know erery thing' or 
any thing themselves, and very tiresome to theni 
to explain every little particular from the very 
beginning. It must be difficult too for wise 
authors to guess or conceive the odd sort of liltl© 
foolish mistakes that children make." 

Harry waited till Lucy had done speaking, 
and then told her, that the manner iu which 
letters are made is described in the " Book of 
Trades," under the head Type-founder. . 

"Is it indeed?" said Lucy; "then I read 
very carelessly. But I remember the calico 
printer perfectly well, and how his types, or his 
blocks and patterns, are mads. I know the pattern 
is first drawn on the block of wood, a leaf and 
flower for instance, such aa there is on this cur- 
tain ; then with a very sharp knife, or a little 
chisel, they cut away the wood all round the 
pattern, and between every part of it, so as to 
leave it standing up and standing out." 

" Id relief" said her mother. 
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" llMai they rab eatoura oa this patterB," saict 
Lucy. i 

- " M .the other printer. ruba inkon.liratypffi," 
said Harry. .1 

, " Anil the ctiUeo prmter stampsit doma on the 

. " Ju9t as the letter-press printer did the papw 
an the types," said Harry. 

" How eomes it, Lucy," said her motim:, "that 
you remember so accurately all this calico prin- 
ter's business?" 

" Oil, mamma ! for an excelknt reastm, nhicb 
Harry knows. Do not you, Harry V 

" I do," said Harry, smiling. 
. " Mamma, Harry was a calico printer once, 
and printed a bhie starred gown for my doll," 
said Lucy. 

" And a pretty blotted, blurred gown it was," 
said Harry. 

" I Uked it the best of all her gowns, and so 
did she," said Lucy. " And we were so happy 
doing it, mamma, except when Harry cut bu 
finger hacking at the bkck," added Lucy, shrink- 
ing at the recollection. 

" What signified a cut ?" said Harry ; " but I 
broke the point of my knife, and that was tba 
reason the star was but a botch at last." 

" The worst of it was," eaid i^acy, " that th* 
stars all came out the first time tt was washed. 
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Bat tint was not jroar &ult, Harry, but'lhe 
washerworaan's." 

" More probably the fault of Ae eeloun you 
•sed,'" amd her mother ; " or sIm why did 4iot 
the eoloim wssb out of ymir own gowns? the 
mm» person washed them." 

"That is an unansw«able ar^^ment," said 
Harry, 

" Tberefiffe I will not attempt to answer it," 
said Lucy. 

' "■ I EOT! glad of it," said Harry ; " I want 
^o go Ml to something else. Mother, it is 
very extraordinary that printing should not 
have been invented for so many hundreds of 
years," 

" The same thing we said about glass," cried 
Lucy. 

" It is surprising that the ancients should not 
have invented printing, Harry," said his mother, 
" because they had, in common use, contrivances 
which might, with a little more thought and 
ingenuity, have led them to the invention." 

" What do you mean, mamma?" said Lucy. 

" I think my mother means their seals and 
their medals," said Harry. " Their seal^ wer» 
made IKe ours^with letters cut in." 

" Yes, in intaglio," said his mother. " Bat 
how did you know that, Harry ?" ' 
- " ! knew it, mother, from one of ttio. largt 
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books of prints which you used to lend me to 
look at at night, when I was at home." 

" Mootfaucon?" 

"■YeB, mamma; there were in that book figure» 
and descriptions of eeveral rery large Roman 
Beals, in which there were names in cc^ital 
letters. 1 brought you the book one tught, 
mamma, when it was so lai^e and heavy I could 
hardly hold it I remember ; and asked you to 
tell me something of those seals, and to read and 
translate a bit of the description t6 me, for it was 
French. And you were so good as to do it, 
mamma." 

" I am very glad I was, since you remember it, 
and. that it ia useful to you so long afterwards, 
my dear boy." said his mother. 

" It said that those great seals were used for 
marking some large earthen vessels, in which the 
Bomans kept their wine. They stamped them 
down on the clay vessels, while the clay was soft, 
and then it hardened, and the letters remained." 

" Just like our seals on wax," said Lucy. 

" I think, mother," continued Harry, " that 
&11 those great seals had the letters cut in, and not 
in relief." 

" Yes, and of all which he ^ves r^nres^- 
tations. I tbink he qever. found any with tbe 
letters iu Teh«f; but we are sure that there were 
such in use amwig the ancients, for I rect^lcet it 

D.5™t.b,Google 



PKtMTIKO-PRBSS. , 109 

is said, that some of the names on those wioQ 
ressels were cut in to the clay, that ia, in intaglkt; 
nbich you know is a proof that they were made 
by & seal or tyite that was in relief. In the ruins 
of Pompeii, loaves of bread have been found with 
letters stamped upon them, and Virgil mentions 
the branding of cattle." 

" Tlien," said Lucy, " they actually did know 
hofv to print without knowing it. I wonder, 
when they had such trouble in copying writing, 
that they never invented a printing press : how 
Btnpid! when they saw the lettera on the jars 
standing before their eyes," continued Lucy ; " but 
I suppose that, from only seeing one name or a 
few letters at a time, it never came into their 

" Were there any Roman seab ever found, do 
you know, mother," said Harry, "of the rare 
IJnd, with the letters in relief, in which there was 
more than one word ? " 

" Yes, I believe," said his motheTi " that the 
JXike of Richmond has in his collection a seal, 
on which there are four words, the four names of 
the Roman to whom it belonged ; and this seal 
belonged, it is thought, not to any emperor, or 
great man, but to some private individual; there- 
fore it is believed that such .seals were in common 
nse among the Romans." 

f And they never invented printing afler all !" 
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jml Luc^; "the OarmasB w tbe Dutoh, I 
bejiere, in^eoted it." 

" And how did they«onie to it at last, do jma 
katm, mother ?" said Harry. 

" Th&t ii duputed, and not yet settled, ray- 
dear," said his mother. " Some say the hist was 
taken from these Roman seals ; otbera, £rom the 
•eeiog the oames of aainta cut on blocks of wopd, 
under their images. CKher people think that the 
idea was snggested by the seeing the manner in 
which cards were atamped." - 

" Inde«d ! " said Lucy. " But those were 
frmii wooden blocks, not metal letters, or types." 

" True, and the first books were printed, from 
wooden blooks," said her mother. " Sotne of 
these are slill preserved in public libraries, as 
eurioeities." 

" I should like to see one," said Lucy. 

" You would see how coarse the^ wer^ and 
how inferior to. our improved printing." 

" To be sure Axim tfaese clumsy wooden 
blocks," said Harry ; " bat I suppose they sotih 
got rid of tfaose." 

" llie Chinese use w:«oden blocks still, I be- 
lieve," said his mother i " and it is said they bad 
the art ctf jaintiBg long before it was known in 



" More shiame then for them," said . Lucy, 
"wBce they have iMt imptoved. it all this 
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tiwK. What! use mo^b Uodu riiU? What 
Uockheads!" 

"GeBtly, gflDt^," said her motber. "These 
may Jie aone reasDiis tar this, irhich you do net 
know : they tuse aot oar alphabM." 

" But, without going off to defend or attack tbe 
CSuoeee, let ue go on with our own afiair^" said 
Harry- "AVhat came nest, mamma; and how 
did the people get to the prioting-preia ?" 

" The first improvement made after the prinUag 
whole words with wooden blod(B, was the making 
movaUe letters ; then t^ same letters could be 
used over and over again, and as many made as 
they i^e^ed. These were first of wood, after- 
ward they tried metal : and, when they had mo*- 
aUe lypts of metal, they next found the readiest 
way of fixing thesa in frames, and of inking and 
stamping a iKavy weight down upon the paper, 
whicii was laid over them. There was the print- 
ing-press." 

"What was the name of the man who first 
Bude a printing-presB ?" said Lucy. 

"That is disputed too," said her mothes. 
" Some say a man of the name of ScheG^, a ser- 
vant of a Dr. Faustus, and some say Fausfus. Pov 
Di*. FaushiB should be allowed the glory of the io- 
vaition, aa it brought him into some difiBctdtiee.'* ' 
. " DiffieuHies ! how, mamma, such a gnat ood- 
vraiflBceas the artof praiting ?'' swdXiWy. 
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" When he carried a parcel of his pnnted Bibles 
from Germany to Paris, and otTered them for sale 
as manuscripts had formerly been sold, the FVench, 
.considering the number of copies he had made, 
and finding them all to a letter the same, which 
was a degree of exactness beyond what any the 
beat copyist could have accomplished, guspecteU 
that he was a wicked magician, and, by threaten- 
ing to pursue him as such, and to burn him, tbey 
extorted his secret from him." 

" How cruel !" cried Lucy. 

" How unjust !" exclaimed Harry. " I would 
never have told it to them." 

*'I would rather have told it than have been 
burnt alive," said Lucy. 

" It is very happy foi us that we do not live in 
those days of ignorance," smd their mother. 
" Men are honoured for inventions now, not perse- 
cuted or burned." 

"That is a blessing," said Harry. "But, 
mother, how much you know about printing, and 
printers, and printing-presses, and all the history 
of the invention : how could you remember it all, 
and have it ready for us the very momeut we 
wanted ?" 

" Very easily, my dear," said his mother, smiling. 
■ " Shall I tell yon how and why ? Wh«i you went 
with your lather this morning to see the printing- 
press, as 1 could not go with you, lying on my 
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ab& here, I read an account of printing; for I 
wa^ determined to be as wise as you, by the time 
you came back." 

" And a great deal wiser, mamma," said Lucy. 

" A great deal, because you picked out all tlie 
tilings I did not know, and wanted to know," said 
Harry. "Thank you, motlier." 

His mother asked Harry if he had found out 
wb«ther there was in Bristol any printing-press 
moved by a steam-engine : Harry answered, that 
be did not know. 

" You do not know ! but did not you put your 
father in mind' to inquire ?" said hie mother. 

" No, I did not," said Harry. 

" That is very odd," said Lucy, " you who never 
forget anything of that sort." 

" It was unlike you, indeed, Harry," said bis. 
toother; "you were so intent upon it yesterday. 
I recollect your surprise and admiration when 
your &ther told you of the double printing-press, 
moved by a steam-engine, which he had seen iu 
London, where, nitliout hands, the types are 
pressed against the paper, and the ink spread just 
in the quantity required over the letters ; and 
which can in one hour print 900 sheets on both 
sidecu: My dear Harry, is it possible you can have 
forgotten this?" 

" No, mother ; I never Siud I had forgotten it," 
answered Harry, 

VOL. II. I 
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" Then why did not yon put your fattier in mind 
Vf> inquire whether there waa any sack printiag- 
press in Bristol? When you left me, yoor head, 
seemed quite fnllof it." 

" Yes, mother — bnt — " 

* But what ? pray tell me, (or- 1 caonot under- 
stand your silence, my dear," said bb mother. 

" Only I thought, moyier, that Lucy would like 
better to see the plain common printing-press 
first ; because she said that she should like so 
very much to see exactly (vhat is described in the 
' Book ofTrades." -Therefore I did not ask papa 
about the steam double printing-press, because I 
thought that would puzzle and hurry her, and 
that she wouldnot see the thing just as she wished; 
and you know I can see what I want another time 
perhaps." 

" How very kind, Harry," said Lucy, " So 
that was your reason, and you did not fcffget? 
But you never told me that you gave it all up for 
itae. If mamma had not by accident asked, I 
should never have known. Oh ! Harry, why did 
not you tell me ?'' 

" What signifies telling, or talking about it ?" 
said Harry. " It was nothing but just what you 
would do for me. I do not forget the Mry you 
gave up for me, Lucy, the other day, the new Cor- 
sican foiiy." 
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" A STEAM-BOAT will Set off from Bristol to-mor- 
TDW morning! Ob, father," cried Harry, "can 
you take me to see it T" 

" I can, Harry, and will with pleasure," said 
his father. 

" And Lucy V said Harry, in a tone which 
showed that his joy, great as it was, could not be 
complete without her. 

*• And Lucy," sjud her fathers " if the day be 
fine; but I cannot take her if it should rain." 

Next morning, Harry was up by day-break 
peeping out to see what kind of a day it was 
likely to be. A cloudy morning it was at five 
. . o'clock ; threatening rain desperately between six 
and seven ; raining downright between eight and 
nine; and presently it not only rained, but it 
ponred, so that all hope was over for Lucy, 
Splish! splash! Harry trudged after hia father, 
through the dirty streets, scarcely hearing, not at 
all heeding, the rattling of carriages, rumbling of 
carts, rolling of barrels, jarring and jangling of . 
iron bars dragged upon drays without wheels, 
over rodgh pavements, with all the indescribable 
1 2 
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clatter, and clangor, and clamor,. and stunning din, 
of this most noisy of noisy cities. Nor did he feel 
ihe rain which poured over him. But when the 
heavy shower ceased, and when dripping um- 
brellas closed, and the sun, through the clouds, 
gave promise of a better day, Harry entreated his 
father to let him run back for Lucy. If his father 
would but wait for him five minutes, in a shop — 
" this bookseller's shop, papa, I will be back in 
less than five minutes, and I will bring her very 
quickly and as safe as possible through the streets ; 
may I, papa?" 

" No," his father said, he could not wait, for 
the vessel would set off punctually at the appointed 
hour, and if they delayed five minutes they should 
be too late. Then Harry thouglit they could 
never walk fast enough. On he kept, before his 
father, the rest of the way, till they came to a 
great crowd of people. Not only the lower class 
of idlers, but persons of all ranks assembled to 
Bee the departure of the steam-boat. Harry 
darted quickly after his father, while heads and 
elbows closed over him. He could not see farther 
than the backs and legs of the people before him 
for some time ; but he pierced through the dark- 
ness of the dense crowd of tali bodies, and emerged, 
at last, from under the elbow of a six-feet-high 
sea-captun, into full daylight. He found lumself 
Standing on the stone pier of a Urge dock, at the 
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very edge of the water, in the front roir of a niiiU 
tltude of spectators, who covered the quay. 
Through the.buzz of voices, the first thing he dis- 
tinctly heard was — 

" She will not get out this quarter of an hour — 
she n'ill not get out till the tide lets them open 
the dock- gates." 

S/te, aa Harry knew, meant the sleani-vessel ; 
he rejoiced to find that they were in such good 
time. Now he had leisure to breathe, and to look 
about him. Close beneath the stone pier on 
which he was standing were several vessels, among 
which he first distinguished the steam-boat, by 
the faint grey smoke, which he saw rising from a 
black iron chimney, that stood in the middle of its 
deck. The boat had sails, but they were itot 
spread, they were close furled, as unnecessary for 
the voyage. It appeared as if there were fewer 
sailors on board than in the other vessels ; but all 
was in motion on her deck, and on the adjoining 
pier. Two men were rolling a chariot over planks 
laid from the pier to the edge of the vessel ; others 
were dragging to its riglit place on the deck 
another carriage j others held horses on the quay, 
who were to go into the boat, and who, with ears 
pointed forward, and expanded nostrils, drew back, 
and yet in a few instants patiently submitted to 
their fate : while the gentlemen to whom they be- 
longed, or their servants, anxiously called out, 
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gfviug directions about tbeir valuable and their fa- 
rourite horses. Groups of people, with bundles, 
baskets, boxea, bags, aod umbrellas is their bauds, 
stood by, waiting impatiently till the itu>rses and 
carriages were disposed of, -and then they stretched 
their necks and their hands, and gave in their 
goods, with eager directions, to .a sailor, wh(^ 
balanced on a board, scarcely appearing even to 
listen to them, handed the packages as &st as be 
received them to another sailor behind bim, re- 
peating continually to the anxious proprietors — 

" They will all be safe : all will be taken good 
care of. Sir," or "Madam," as the caae might 
be. 

Harry was astoniihed by the vast weight, num-< 
h&r, and bulk of things, animate and inanimate, 
which were stowed on board, loads of boxes, and 
parcels, and baskets, trunks, chests, or packing- 
oases, besides the carriages and horses, and, after 
all, passengers crowding in innumerable. All 
these to be carried by steam, full against the wind, 
which was now rising. There was a man in a 
blue jacket, with a large straw bat on, standing 
near Harry ; he was a sailor belonging to one (>f 
the sailing-packets which lay in the dock, and 
which was not likely to sa\ this day, wind not 
permitting. He eyed, with no frigidly eye, thes« 
preparations going forward with such alacrity. 
His brow darkened, and, with a sulky look, he bor 
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;an to whietle. Obb belonging to the steam-boat, 
who beard bim, smiled and said — 

" No need to whistle for a fair wind. We can 
go without a wind, or against it." 

Provoked beyond endurance by this boast, the 
old s^or swore — yes, I am sorry to say, he did 
swear — that for his part he would not go on board 
a steam-boat for both the Indies, and a puacheon 
of rum into the bargain, not he ! He would rather, 
in the roughest gale, be out at sea, in an honert 
sailing packet, with a gale io his teeth, than go ob 
boai^ such a thing as this the finest day of the 
year. 

This speech making little impression upon the 
by-standers, he added, that " It was well for her it 
was fair weather, for she would -never stand a 
gale." 

Then putting one eye, and looking upwards 
with the other, he observed, that, if he was not 
more mistaken than ever he was in his days, the 
wind that was rising would soon blow a storm, 
which wouhl bring, a* he prophesied, evil to all 
who were' going on board her. 

Among the intended passengers who were stand" 
ing by, was a poor decent-looking wbrnKQ, in a 
black boanet and cloak, with many bundles in one ' 
' hand, and holding by the other a sickly locJdng 
totle girL The woman listened with great ansietyL 
•■d tbm dold looked exceedingly frightened, 
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whilst thiB sailor was speaking, and grew paler 
and paler, when he went on telling of the danger- 
ous accidents he had heard of happenhig on hoard 
steam-boats— boilers that had burst, and scalded 
Some to death, or hlowii all on board and the 
ves^l to pieces. The child, on hearing this, let 
go a cocoa-nut, which she had been bugging close 
to her bosom, and clung with both her haods to 
her mother. The cocoa-nut would have rolled 
into the water, if Harry had not stopped it ; but 
he picked it up, and returned it to the little girl, 
loffering to put it info a bag which her mother tried 
to open, but her hand strembled so much that she 
could not untie the strings; Harry disentangled 
them for her, and begged her not to be alarmed. 
The sailor persisted in saying that she had good 
reason to he afraid, adding, that as her child iras 
-so much frightened, and as her own heart failed 
her, she would do much better not to go in the 
«teani'boat, but to wait till the next day, and take 
her place and a comfortable berth in the sailing* 
packet, which would be off* early in the morning. 

The poor woman said that she could not wait 
for the morrow; and, though she still trembled, 
she tried to speak steadily, saying that her heart 
did not fail her ; that she was determined to go 
now, and in the steam-packet, for it was the cheap- 
est and the quickest way she could go to her 
mother, who was lying dangerously ill, in Dublin^ 
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tod, if she missed this day, she might never see 
her mother alive. 

The tears rolled down her cheeks as she spt^e : 
the Bailor still urged her not to go, and risk drowa- 
ing her child. Harry ran to his father, wbo 
was talking to some gentlemen, and begged 
him to come and tell this poor woman whe> 
ther he thought she might safely go in the steam- 
boat or not. Not only his lather, but the gen* 
tlemen who had been talking to him, came 
immediately, and assured the poor woman, that, 
in their opinion, she might go with perfect safety. 
One of these gentlemen was an American ; he 
told her that he had, in his own country, been hun- 
dreds of times, and many thousand miles, in 
steam-boats, and had never seen any accident 
happen. 

Harry's father added, further to encourage the 
poor woman, that the two gentlemen who were 
speakJDg to her had themselves taken their pas- 
sage on board this very packet. She thanked 
them, and wiping away her tears, said, she had 
been determined to go at all hazards : but now 
she had no fears. The sailor sulkily turned away 
and walked off. 

A call now came for all lo go on board, as the 
tide served, and they were just opening the dock 
gates. All hastened on board, except the poor 
Haman ; but the moment she began to tdove, her 
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diild ecraamed, and, clinging round her legs, criedr 
" I know it will burst ! I know it will burst ! It 
viil scald me to death ! It will kill us! Oh, mo- 
tbn-' mother, do Dot go ! (^, mother! mother!" 
The poor woman did all she could to soothe her, 
but iH vuuj the child was so tmri&d that it 
listened to nothing; and, when its hands were 
loosened from round its mother's knees, and when 
she tried to lift it up, the little girl caught fast 
hold of Harry's ann, struggling with all her might ; 
a messenger came, saying that the captain would 
not wait : the woman ag^iu trembled excessively, 
and grew pale. 

- " PerfiapSj father," said Harry, "if I oflfer lo go 
on board, the little girl will come with me, when 
she sees that I am not afraid." - 

"Try," said hia father. 

Harry sprfte very gently to the child, who 
stopped crying, and listened to him, and let him lead 
her on, when she saw that he was not afraid. He 
thus got her onboard, to the woman's satisfaction. 
The child still held fast hold of his hand, saying, 
" Do not leave me, do not go." 

" I must go," said Harry, " and I am very smry 
for it, for I should like to stay very much." 

His father, who had followed him, and who had 
learnt that they could go a few miles down the 
river, and be put on shore, fold Harry, that, 
rince he wished so much to go, he might, and 
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liat be would accMnpany him. Hury thanked 
Jiim, and was delighted. The gates were oow 
opened, and they were slowly towed out of the dock, 
aad between the narrow piers, while the swing 
bridges, turned back, were oorered with Bpectatmrs. 
A band of music stationed on the deck {(layed. 
The sun sbone bright, and all looked happy. Yet 
Harry was a little dis^pointed by their b^ag 
lowed. He told his father that he had thought it 
was all to be done by steam. 

" Wait a few minutes, and you will see that it 
will be so," said the captain, smiling. 

As soon as the vessel had reached the river 
and paired the place where a ferry boat was cross- 
ing, the smoke from the chimney issued thicker 
and thicker, and spread like a gigantic pennon 
over their heads. The towing had ceased, the 
paddle wheels were set in motion, " And now, my 
boy," said the captain, "we are going by steam.' 
And easily and swiftly they went, gliding rapidly 
on between high hills and rocks on both ^des of ■ 
tb^n. The lofty crescents, terraces, and hanging 
gardens of Clifton, seemed to fly back as they 
passed. In a few seconds, the ferry boat lessened 
and vanished. They passed the majestic rock of 
St. Vincent, crowned with specksof human figures. 
Birds hovered round their nests in the rock. As 
they passed on, the captain pointed to Leigh Wood# 
hod Nightingale Valley; but scarcely had he 
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named them, wlien new scenes were before them. 
Harry felt afraid that they were going too swiftly, 
and that his pleasure would too soon be at an ^nd. 
He had never stirred from the spot where he stood 
when he had first entered the boat: the child, 
having fast hold of his fore finger, had by this 
time, lulled by the music, and the easy motion, 
fallen fast asleep with her bead in her mother's 
lap. Harry longed to go to his father, who vias 
walking up and down the deck, with the captain 
and the American gentleman, talking, as he heard, 
every now and then, as they passed him, of somcf 
thing entertaining about steam-boats. But he 
thought he could not draw his finger away from 
the child without awaking it, and the mother 
looked up pjteously in his face once, when he 
offered to move, saying — 

" This is the first sleep she has had these three 
nights. She has been very ill." 

"Try if you can put in your finger instead of 
mine," whispered Harry, and, gently unclosing the 
hand of the sleeping child, he drew out his, and 
the mother slipped in hers. The hand closed 
again, the child did not waken, the mother smiled, 
and Harry, set free, ran off joyfully to his father. 
He found the gentlemen were eagerly claiming for 
their several nations the. honour of bringing into 
general use the invention of the steam-vessel. 

The captain, who was a Scotchman, claimed it 
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for the meQ of Glasgow. The American main* 
tained that the number of steam-boats in America, 
and the years they had been there in use, proved 
that they had first felt the value of the invention. 
This could not be denied, the Scotchman admit- 
ted ; but it must never be forgotten, that the first 
was sent out to America from Glasgow, and that 
iL Scotchman went out with it, and that the engine 
was one of Boulton and Watt's; without this it 
could never have been set a-goiug. 

All Irish gentleman here begged leave to re- 
mark, that the experiment of the last winter's trial 
of them between Dublin and Holyhead had been 
Undeniably the most fair and satisfactory ever made> 
and had established steam-vessels in the three 
kingdoms. An Englishman who was present, 
and who was silent till the last, said only that he 
was content, since none could doubt the original 
mvention was English, and the whole establish- 
ment of this glorious and useful discovery in 
Europe was exclusively British. Harry's father, 
to whom h# appealed, had the candour to mention 
a French gentleman*, who many years ago tried 
an experiment with a steam-boat on the Rhone 
St Lyons. By listening to all that was said, Harry 
learned, in short, the history of this invention. It 
was first thought of, nearly a hundred years 
ago, by a Mr. Hull, for towing vessels in and 
• The Marquis de JouC&oj, 
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«Kt of hRrbours ; but he. only made the proposal, 
not Ac attempt, and he had no idea of \mog 
h ni anj other manner. The first person who 
actually placed a steam-engine in a boat, and 
tried the expetiment, was a Mr. I^trick Millar, at 
Glasgow ; the remains of the boat are yet in being, 
and the Scotch gentleman said he had lately seen 
thenn. Several persons in Scotland and England 
about this time proposed to employ steam-vessels ; 
but they did not come into general use till a mo- 
del of one was carried from Glasgow to America. 
Its successfiil establishment in that country, 
on the prodigiously extensive l^es and rivere 
of the new world, proved its practicability, and 
brought it at last into use in Scotland, England, 
and Ireland. 

Harry was surprised to hear that a hundred 
years should have passed between the fir^ inven- 
tion and its being brought into general use, and 
asked why it had ntrt succeeded at first as well as at 
last. Several reasons were giveii r the Scotch cap- 
tain said that vesselawere not originaliyTnade strong 
enough ; ^at^ the improvements lately adopted 
in ship- building had rendered it possible to employ 
a greater power of steam than they could formerly, 
without danger of destroying the vessel. The 
EngUsbman observed, that people had been for 
many years too much occupied in applying the 
steam-engine to other pta-poees in England to 
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Aimk of adapting it to boats. And indeed it wu 
scarcely oeeeBsaiy till aow that commerce has 
iiK^reased bo rajndly, and the goods and people to 
be carried oti canals, nmrs, and sea, are so 
ntnoerous. 

Hany- was much obliged to ^e g«ntlemeii whe 
tot^ the trouble to give these explanations in r» 
ply to the question be had asked, and felt a little 
proud of being treated so much like a reasonable 
person. He took care not to interrupt them with 
more questions, though there were many he wiriied 
to aak. But, at the first pause, he whispered to 
his father, and asked whether it was possible for 
him to see the machinery of this steam-veesd 
He wbhed very much to understand how the pad- 
dle-wheels were moved by the steam-engine, and 
how they worked tfa* ship forward so rapidly and 
powerfully against the wind, which now blew 
fetrong. His father told him that be could not 
show him the machinery, but he would ask the 
captain to show it to him. He was a good-natured 
man, atid tbok pleasure in _gratifyiiig, as he sud, 
the boy's laudable curiosity. He showed him 
how the engine is connected with the paddle- 
wheels. They looked something hke the water- 
wheels of a mill, and as they turned, and as eadi 
Tane struck upon the water, he perceived that it 
. ui^ed oo- the boat, like the oars of the boatmen^' 
whom he had seen rowing. He asked at what 
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latf they had been moving to-day, and *«s told, 
"about, eight miles and a half an hour," They 
had been going against the wittd, but with the 
stream. He asked what was the fastest rate at which 
steam- vessels had gone, and was told, by the AmC' 
rican gentleman, eievenmilesaii hour; but in Eng- 
land, as the English gentleman said, ten miles au 
hour. The Irish gentleman asserted, that duringthe 
lesttwo years the passage from Dublin to Holyhead* 
had always been performed at an average rate? of 
about seven tH^s an hour, and that the mail, 
which was carried by the steam-packets, had 
scarcely missed a day even in the most storniy 
weather. He a^ked Harry if he had suffered 
from sea sickness. Harry had never been in a 
ship, and had never beeu sick in a boat. IHie 
river had been so calm ttt-day, that they had 
scarcely felt the motion of the vessel. 

" Well, some time or other, you will feel what 
it is, and then you will be thankful to the steam- 
packet, which at least lessens thetime of the suffer* 
ing, and affords the certmnty that it will be over 
in a given number of hours." 

Harry listened to his father and these gentle- 
men, who spoke of the great advantages to com- 
merce and to society from this quick communica- 
tion between distant countries. Enlarged views 
opened upon his yomig intelligent mind, and h« 
exclaimed^ 
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" What a grand iavention 1 I am glad it - was 
made by — " 

Engluhmen, he was going to say, Britons he 
did say, nbich word satisfying the Scotch, ths. 
Irish, and the Englishman, they all smiled upon 
him. 

" Pray, young gentleman, what do you think of. 
us Americans?" said the American. "We have 
done more than any of you, I guess. Kecollect 
that we have at the least three hundred steam- 
boats in constant use." 

" Three hundred !" said Harry, with a tone of 
admiration. " But recollect," added he, " that it 
is by our help that you have all these. You know 
we sent the first model to America." 

" We Scotch," interposed the Scotchman, in a 
low voice. 

" That model helped, I acknowledge," said the 
American. 

"Then," added Harry, " if we helped you 
in the beginning, you thiit have a whole new 
world to yourselves will help us ia the end, I 
hope." 

" All fair, and 1 hope we shall ; so shake 
hands," said the American, shaking Harry hear- 
tily by the hand. " For one, I promise you,. if 
ever you come to America, my little man, I will 
make you heartily welcome ; and, if you please, 
you shall go in a steam-boat on the Mississippi, 

VOL. n. K 
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md Musouri, and' on the Ohio, some thoosands 
of miles. That would please you, I guest." 

" I am Bure it would;" said H^rj. Gratitude 
to these kind gentlemen, and the enthosiaam 
which had been excited in Hany's mind, quite 
orercoming his habitual taciturnity, lie went m 
talldng of this glorious invention. " After a 
hundred years' working at it, it is at last," md 
he, " brought to perfection." 

"Perfection!" repeated his father. " Hany, 
that is saying too much." 

" Too much for any human invention, sir," 
said the Scotchman. " And, as we know even at 
present, there is much more to be done for these 
steam-vessels." 

" And much is doing, continued Harry's 
father ; " men of science and genius are going on- 
continually making improvements." 

•' Just before I left London," said the EngUA- 
man, " I heard of a number of capital improve, 
ments preparing for our steam-boats, which wiD 
make them more durable and safer than they are 
at present." 

The American nodded vrith an air of great 
aatistaction, and some mystery. 

" Can the steam-boats be made safer than tbey- 
areT" said Hariy. 

" Since accidents have haj^ned," said the 
captain, " they may happen again ; but many. 
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that have will hardly occur again. We shall 
guard against them in future." 

" May I ask, sir," said Harry, very respect- 
fully ; " might I ask what was the cause of thoK- 
accidents, and how you guard agaiist them now ?" 

" You may ask, and welcome, my eager little 
msB," said, the captua, with a good-humoured 
snaile, " but I cannot uoderlake 1o answer you 
all this at once, or at any time. Certainly not 
now, my dear little fellow," added be, " for hwe 
is the boat ready to take you on shore. So good 
bye to you." * 

* Sm Dota st tb •nd of ths TobMH. 
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The poor woman with her child stood close to 
the place where Harry must pass when he was 
to gel into the boat. With a grateful smile, she 
said to him, as he came near, 

" Master, my child here is a deal the better 
for tliat sweet sleep she had ; thanks to you 
for it." 

Pleased, yet ashamed to have this said to 
him, in the hearing of several people who were 
standing by, Harry coloured up to the ears, and 
answered in a blunt manner, and in a rude 
tone — 

" Do not thank me for nothing. I did nothing 
at all." 

The child running before him so as to stop 
him, as he would have pushed on, held up her 
cocoa nut, and said, 

" I will give you this. Take it — do." 

•• Oh no ! I cannot take it from you," said 
Hari'y ; " but thank you, thank you," 

The child still held up the cocoa nut, and 
Harry, seeing that she looked vexed by his re- 
fusal, took it from her hands, and turning back, 
rolled it along the deck 
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" RuD after h; run!" said be; " aad thank 
you as much as if I had it. Good bye." 

Tlie child ran af^er the rolling ball, and Hany . 
sprung into the boat, and was quickly rowed to 
tike shore. A chaise was procured at Lamp- 
lighter's Hall, and his father and he were now to 
go in it back to Clifton. Harry's bead was so 
full or the steam-boat, that he could think and 
talk of nothing else all the way. 

" Father, among other advantages which steam- 
boats have over carriages with horses and men, 
there is this great one, that the steam-engines 
neither eat, nor drink, nor sleep. And steam 
never grows tired, but horses and men miist rest 
sometimes." 

" I wish you would rest now, Harry, a little,"' 
said his father, " and do not kick my shins in 
yoiir transports." 

"I beg your pardon," said Harry, "But,, 
father, I do not see why a steam-boat should not. 
go on for weeks and months, just as well as for 
hours and days. Surely it can go as long as 
there is fire, and as long as there is water. Can- 
not it?" 

" Surely ; as long as we can supply the engine 
with furi, and the boiler with water, and as long 
as the machinery does not break." 

" Then, if they make the whole strong enough," 
uud Harry, " why should not people cross the 
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the little Bsa from Eagland to irakiid 7 ^bf 
■not, fadwr 7 What is the difficulty ? Tnu look as 
if tbere ivere some impossibility." 

" No, Hany~not an Impossibility ; ^luit' tksre 
is a difficulty, uid a gnat difficulty," said b» 
folber; " and if you coBsider you ivin ;perce«B 
what it is." 

Harry considered ; but he did aot &ul h.mt. 
His mind was too much exak«i; he was too 
full of the noble steam-boat to foe able to thiok 
with his usual degree of attention. 

His father helped him -a little to settle hs 
thoughts, and brought him to consider the tine 
which would be requisite for this Toyaige to 
America. 

" It tafaes about three weeks, Harry. What 
would be absolutely necessary to the steam-boat 
to enable it to stay out at saa all that time, and to 
perform its voyage ?" 

" Fire, water, men — ;that is all," said Uany, 
" except provisions ; the usual things which ue 
earned. for long voyages, we mistake tor gruitod, 
are carried." 

" True ; but there is aomediing whtoh you 
have not yet 'named, that is esoeiUial," said bis 
father ; " by essential, I mean that without whi^ 
the thng camtot be." 

"Fire, -water, men— -men, fire, WBter," b» 
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<^t«d ^Harry. "I tan thiak of nothing als 
which ;i>u could -say is essentiaL I need not uf 
iMtt ereo. OnKmaD could regulate the engine I 
believe." 

" What do younwan by r^uUte the engine?' 
■■id ilia iktfaer. 

" I Toeasi," said Uarry> " he can suj^ly the 
hoiler^di water, and Ihe fire wUh fuel. Fud.! 
«ye, now I see wbat you mean, father. Fuel 
there must be io keep up the fire to boil the - 
^wat«r to make Ae steam. So coals must be 
carried, or ^wood, and greet quantities ; but their 
'Weight we need not mind on the nater, and widt 
"^at power of steam, you know, tather." 

"I know, son; but what will you do about 
ihe bulk ? Coak, or wood, or whatever Itiel be 
put en biKnl your ateam-boat, must take up 
HBpace. CaleuUte how much." 

After ^oing through a calculation, which need 
^lOt be here repeated, Harry groaned ; and ac- 
'fanowledged that, unless the <st»am-bqat wece 
many timos lai^r than any that bod ever been 
made, it could not aKtrd space for the necessa^ 
quantity of fuel. 

"But why," argued he, " sbould not a vessel 
be made -several times larger than any we have 

A moment's reflection showed him that -KKii 
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moreased bulk would require' increased,8lrei^th .to 

keep it together, and that. again must bring io- 

erease of weigbt and difficulty of. managing, the 

whole. 

" StiU," said Harry, " though there is this 
great difficulty about carrying the fuel, we should 
not give it up, should we, father ? Perhaps some 
of those ingenious men, who . first thought of 
steam-boats a hundred years ago, or even fifty 
years ago, ima^ned they should never succeed- 
And they were laughed at, were not they, because 
they did not succeed at first ? Yet now ! Oh, if 
■ they were alive now ! and could see what thedr 
invention has come to! The admiration of, the 
whole world! Therefore, father, I think peo|4e 
should not mind -being laughed at when they 
know they, are right; and they should not he 
stopped iu their great discoveries hy little diffi- 
culties, or great difficulties, or any sort of 
difficulties, but still go on trying experiments, 
«nd inventing, till they come to some impiesi- 
'bility, and then they must be quiet. But till lh«i 
they need not give. up: and they should not," 
cried Harry. 

"Right, right, my dear hoy," said his father i 
•" I am glad lo see this spirit rising in you." 

Harry was silent for a mile or two, and then 
-exclaimed— 
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''-" F^thw! 1 am so glad you have no boiJt 
tlil» morning to read in th« carriage, because you 
have time to talk to me. Tell me what accidente 
happened formerly in the steam-boats, and how 
'dd people prerent them now, as the captain said 
they can ?" 

' "The prindp^ accidefite, and the must dan- 
gerous," replied his father, " have been the 
bursting of the boilers. If I recollect rightly, 
one which burst in an American vessel killed 
several people, and blew ' the boat to pieces. 
Another, which burst in England, scalded to 
death the persons in the cabin, who were near iL" 

"ITie sailor spoke truth then," said Harry, 
" to that poor woman this morning, though I did 
^ot believe him. He advised her not to go on 
board the steam-boat, because he said that many 
Such accidents have happened, and happen very 
often." 

"There he was wrong," said Harry's father, 
" because he exaggerated. But few have occurred. 
We have accounts of them all, and can therefore 
judge and speak positively." 

" I am glad of it, very, vM-y glad," cried 
■Harry. "Now, father, about the ways of 
preventing them in future, will you tell me that?" 

" First tell me, Harry, do you know the 
difference between what is called maUeable, or 
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VTMg'&f tfURi 'and ca*l iron ? You saw ooth, And 
the di&rance was explained to you, wbea =we 
w«re at the foindery." 

" I recdlect it, fethw," replied Harry. " Gtta 
inn is, I behave, that whieh has been melted and 
made to run into the form in which it is to be used. 
Maiieaiie or wrought inn is that wiiieh is 
.bammeied, when it is heated, into the shiqw, 
viuterer it may be, tiiat is required." 

" Since you know this much, Harry, I e&a -go 
oo," stud.hk bther. " It has been found by mai^ 
trials that harameved, or wrought iron, is hettn- 
abte to resist the expaosive force of steun. 
Tlwse boilers of steam-eRgiaeB which burst, were, 
in almost all instances, made of cast iron. OUwfb 
of wrought iron faave also, in some oaaes, given 
way ; but, even when they have, tbey have not 
^>loded vioi^itly, so as to do miat^efl Th^ 
have rent asunder, and opened, so as to let ai^ 
^e ateaim gradually. In conaequenoe of this 
axporieitce, bdWs are now geaeralty made of 
wrou^t.iron. This is one cause .of incieoMrd 
safety." 

" And a great one," said Harry. 

" Another step in improvement and safety has 
been made," continued bis father, "by experiowe 
ihaving proved to us, that, though copper is ra^dly 
-idestnqrtfd hy alternate heating and eoidiBg, h 4s 
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nare durable tlnn ircm for bokM of eMun- 
-ToBsels st-Ka." 

" Coffer stronger than irmi, father ! " ami. 
Hany. " I should never have thought it was." 

" You donot T^eat wilih your usnal exactness 
mbai I told :ya>ti," nid his father. " I did not 
assert that copper is in all circumstaDces, and (at 
■11 purposes, stronger and more dur^ile than 
iron. I said, that it has been found to hexuae 
duFaUe when used as the boiW of a stoam-'engiBe 
at sea." 

" At sea .'" Topeated Hairy, " Father, I know 
that you have acnoe particukr reason Sm being 
«o careful in the words of tthat you. say, and in 
that fltnpbasis you laid npon sea." 

" Find out my recnoR thsQ," said his ^her. 

" Pciiiaps," said Harry, " there .may be some- 
thing in sea water which rusts iron, andfSodA- 
stroys it; and perhaps. <Aaf, whatever it may be, 
does not rust and destroy copper." 

" Just so, Harry. But what is diat something? 
You xn acquainted with it," said his father. 

" Is it sea salt," said Harry, " which is in the 
■water?" 

" Yes, Harry ; a chemist has lately tried es- 
perimnits, which have ascertuned this fact; and, 
in consequence of these experimeotSf it has ^Mtb 
decided that in future the boilers should be 
made of copper." 

D.5™t.b,Google 



140 BTBAH'BOAT. 

i'How useful it is to try experimaats {".-skill. 
Hany. " That setllee what is truth, and there is 
no. more doubting or disputing. That chemist 
was a seQBible.nian." 

" And here is another large instance, Harry," 
said his father, "in which . chemistry has as^sted 
the mechanic" 

" True, father," said Harry ; " but there ia ao.- 
otber question I want to ask you, about the paddle 
wheels. What were the improvements in tb(^a 
of which those gentlemfOi were talking ?" 

" I cannot explain them to you, Harry," said 
his father ; " because you do not know distinctly 
the difficulties and the faults in the present con- 
struction, and these I cannot now describe to yoif. 
You should first see them in action in tl^e water." 

"And how, and- when can I do that?" said 
Harry. 

" Not now, when we are going in a carriage on 
land," said his father, lauglung;" but some limje 
or olher we may be in a boat within view of a 
steam-vessel." 

Harry sighing, repeated, " Some time or other. 
Is there any other great improTement you could 
explain to me?" 

His fiither yawned, and said be began to be 
weary of hia questions. 

"Only one thing more 1 have to say," said 
Harry, " aad you need not answer. The sleam- 
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engine I sair this nSi^roiDg in tbe boat t^e* up a 
g¥ettl deal of room ; if.it could be made to do as 
weU in a smaller compass, what a great imi- 
provement ! How comfortable it would be !" said' 
Harry; 

- " True," saiid his father ; " and how comfort- 
able it would be to me, if you would let me rest 
novr !" 

" FOor fiitfaer ! bo I will ; thank you. I bare 
qmle tired you." 

" No, Harry ; but I did iK»t sleep well last 
night. I drank too strong tea or coffee," 

' His father went to sleep, and Harry sat as 
stitl as a mouse, lest he should waken him. 
Htow tea or cofiFee could keep people awiJie he 
did not know ; he pondered long on that subject, 
but was never the wiser ; he had never yet been 
kept awake by either. When the carriage stopped, 
znd not till then, his father wakened, quite re- 
freshed. 

When they got out their postilion begged 
Harry to stay a minute, while he fumbled for 
something in the side pockets, and then in the 
front packet of the carriage. 

" It was here. It should be here. They told 
me it was here," muttered the postilion, while he 
coiitinued his search with his legs out, and his 
body ia the chaise ; at last in the sword case he 
'bund what he had been told was there ; and he 
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Ivougfat out the cocoa nut, wh)^ be put iato 
Harry's luutds, tellbg him that a sailor chained 
hsn not to [orgH iU He mid that O' mother and 
child sent it to han ; and' the message was, tbat 
" it might make him a cup some time or other ; 
and had good milk in i^ if he could get it out." 

The postilion was anxiouB to delirer this 
message corectly ; for be said he knev tbe 
woman, who had been always very kind to him. 

Lucy, who had been looking out of the window 
of the hotel, watching for their return, beafd'what 
passed, andsawtbe cocoa tmt with joy. She rm 
to meet Harry, and to learn from him who gave 
it to bnn, and to heiu an account of bis «d- 
vsntnresi TboBo be told with aU die details idw 
desired, tilt he came to the monmtt of tile 
woman's crossing his passage, as he left tbe 
boot. Then pausing, and turning his cocoa Jint 
about in. every direction, he said he wrc ashanwd 
to tell her hovi^ crossly he had spoken. 

His father added, " Yes, Harry, you are right 
to be ashamed ; I was ashamed for you." 

" I wonder you did iK}t t^l me soat doetune, 
father," send Harry. 

" I knew it would not do you any. good at tlie 
moraetit. I thought you would recollect it aftw- 
wards yourself, as I find you do; and I hope tto 
pain you now ^1 will prevent you from doing 
the same smrt of thing ^ain." 
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• " 1 hop^itKtU," nud-Hany ; " but, .wfaco dwt 
kind of feeling cornea over me, it u ao d u «y 
aUtt. I da not knoK -^xt- 1 am doing- or svying. 
Aod I am aogry with Tojtdf, aod with tlie 
p«o[de ifbo speak to dm^ and with. every body. 
But the pain of nftrosching mywlf aftemrds 
widL having b«en ill-uatund ia- wane still, ae 1- 
foel naw, and I shall, rvmembcr th», and.I.wHl 
try and conquer mynlf next tima." 

" I am son you will tiy, and I antanxa-yoir 
will do it," said Luey. 

"Ibke the coeoanut," said Hany, putting it 
into hw band*. '*We- will not op«a it. yet. 
FmJe it up aw n o w h a n) 'f<HriDr."' 

" Men always talk of packing up a thiB|f 
mmaehere" tboag^t luieyt " and' women are to 

It raqujied' ]bui^s-bBat-powen of packing' to 
find a somewhere for the ooooa nut ; . but she did 
at last 9t<»r ititto'tUe'carpet bag, contrary to the 
prop^neies x>f all baholdteB. 

When they were leaving Bristol, they stopped 
at a book0rilM''«' to bay snne book or books to 
read is the carriage. Sereral works were spread 
apn the coimtcr in tho bookseller's shop for 
Aem to take their ohoico. Harry and Lucy read 
tbe title pageM of seme, f^iich their fathu' and 
nattier a^wed them to:lo(A over. 

" We will dip here and there in the hoiika," 
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said Harry, " Knd see whether. they lot^.eDto-- 

tsming. May we, papa ?" 

" May. we cut the leayea V. said Ldicy, peepi^, 
between two uDCUt pages. 

The shopman, with some heutation, pmentad ' 
an ivory cutter to her, telling her' that she wa»' 
welcome to cut the leaves, if she would be Be:good 
as to lake care not to.tearthem. He becamaiat 
ease when he saw. her set about. the operation, 
perceiving she was used to it, and dexterous. 
But care sat on the bookseller's " brow consi- 
derate," when Harry took up the ivory knife: he 
thought that he would tear away, like most other 
boys that he had seen, without heeding What 
mischief they did. . 

" If I make the least yag; I will atop, and abow, 
it you, sir ; you may depend upon that," said 
Harry, proudly. " You may trust to our.hmtottr. 
Whoever jags first, slope." 

" Very well," said their fatlur, looking up from 
the book he was reading; " upon. that conditioa- 
you may cut away." 

They were glad to see their father and mother, 
both caught by some new book, sitting down to 
read. " We shall have good time," said they, 
" to cut and dip." After cutting half a vcJumfti 
they each showed the edges of the bo<^. Not; 
the slightest indenture appeared that could, by: 
toe most exact bookseller's eye, be t 
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jag. All was smooth and fair, even to the in- 
most recpss of the dangerous comer of the 
quadruple page. 

" Now we have cut eDongh," said Lucy ; 
"Ust m dip three times, HaYry, and catch what 
we may." 

Harry seixed upon one of the books, and 
opened upon this passage, which he read aloud :^ 

" As the gloomy habitation my grandlatheF 
was in was not to be long endured but from ne- 
cessity, they were contriving other places of 
safety for him, particularly one, under a bed 
which drew out, in a ground floor, in a room of 
which my mother kept the key. She and the 
same man worked in the night, making a bole in 
tbe earth, after lilting np the hoards, which they 
did by scratching it up with their hands, not to 
make any noise, tiU she left not a nail upon her 
fingers ; she helping tbe man to carry tbe earth, 
as they dug it, in a sheet on his back, out at the 
window into the garden. He tbwi made a box 
at hia own house, large enough for bar father to 
lie, in with bed and bed-clothes, and bored YuAea in 
the boards for air. When all this was finished, 
(or it 'was long about, die thought herself tbe 
happiest creature alive." 

"I hare heard that before!" cried Lucy, 
" The Lady Griaell Baillie. Mamma, I heard 
you reading it last winter to papa. Oh, mamma, 
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da yon remember the diverting part abbnt the 
dtaep's head? I will show it to you, Han^ ; 
lend me the book for one minute. But this is 
not the same book you had," continued she; 
"Uiat was a poem, and thore .were notes to ib 
Here is no poetry ; and I am very sorry, I wish 
I could see again that preUy destuiption of all 
that Grisell did when she was a young girl. I 
am sure Harry would like that, thoi^ il is poetiy." 
Their nwther asked for "MetricaltLegendA,''*in 
which she soon found the poem, asd gave it to 
Harry, pointing out the following lines: 

" And 'well, with i«ad j band arid bant, 
£a«b UA of tnaioma dntjr takiac, 

mi Doe dear ipmate take hei part, 
The last uleep, the earlieit waking. 

Bar hanii each nightly couch piepaiad, 

imd fmgtS maal on Khicfa tfasf &i«d ; 

iT ufiilJing ipiaad ths Miret «bile. 

And decked the board with tankoid bright. 

Through fretted hose, and ganneut lent, 

Hei tin; ntadladeftlj want. 

Till hateful penury,. ■□ giuAd, 

W*a icaicelj in their dwelling tiaeed. 

With rei^rence io the old she Clang, 

With sweet aafaction to th» Tasng. 

To ber wu crabbed leuon said, 

To her the slf petition made, 

To her wu told each petty can. 

To her wot liap'd the tardy prayer. 

What time the urehin, half nnditit, 

And haUaale^, was patti>teaL'' 
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"Thank you, mamma. I do like h," said Hany. 

" I am glad to see there is something runr in 
thrae "Memoirs of Grisell BaQlie,'" resumed 
Lucy, who had been looking orer the book. 
*' Here is moEe than we had in the notes to the 
poem. Pray, mannoa, pray buy this book tar 
the carriage," 

" No, my dear, I will not buy it for the oarriage," 
said her mother, laughmg; ■"but I will buy it 
for myself, if-you please, and I will read to yon 
whatever can entertun you." 

"Thank you, mamma. Harry, are not "yon 
glad we are to hare this bodt?" said Luey. -"Hey, 
Harry r' 

But Harry made no answer; be was intent 
npon a passage in another boi^, TFhich he had 
jttst opened. 

"What is it 7" said Lucy, looking over his 
shoulder. "Oh, I see the word steam-engine, that is 
enou^ for him. But now.'Harry, do not choose ■ 
R stupid book." 

"No danger of that, miss. This is one of the 
Scotch novels," said the shopman. 

"A novel, Harry!" said Lucy; "how did a 
steam-engine get into it ?" 

"I do ndt kwjw,"6(ud Harry; "but I know 

diat I have found a fine character of— I will nc* 

tSB. yon, but you ^hall bear it . Father, w»uli 

l2 
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you be so kind as to read it out to my mother arid 
Lucy ?" 

"Why should not you he so kind, Harry, as to 
read it to them yourself?" swd his father. 

" Because, father, I cannot do Justice to it," 
fiaid Harry ; " and it is so good, that I could not 
hear to spoil it. Pray, father, read it. Here is 
the hook," 

His father read the folloning character of the 
great inventor of the steam-engine : — 

"Amidst this company stood Mr. Watt, the 
man whose genius discovered the means of mul- 
tiplying our national resources, to a degree, per- 
haps, even beyond his ovrn stupendous powers of 
calculation and combination ; bringing the trea- 
sures of the abyss to the summit of the earth 
— giving the feeble arm of man the momentum of 
the Afrite — commanding manufactures to arise, 
aa the rod of the prophet produced water in the 
desert — affording the means of dispensing with 
that time and tide which wait for no man ; and 
of sailing without that wind, which defied the com- 
mands and threats of Xerxes himself. This pa- 
tent conamander of the elements — this abridger 
of time and space — this magician, whose cloudy 
machinery has produced a change in the worltf, 
the effects of which, extraordinary as they are, 
perhaps are only now beginning to be lett, was not 
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iwiy the most redned man or science, the moKt 
successful combiner of powers, and calculator of 
Durabers, Bs adapted to practical purposes; was 
not only one of the most generally well informed, 
■)i\}f. one of the best and kindest of human beings." 

Several gentlemen, who had been reading, laid 
down their books to listen to this eloquent and 
just eulogiutn. When it was finished, and when 
file reader's voice stopped, there was silence for a 
moment — then a general burst of admiration. 

" V\Tio wrote it ? Where is it? Whose is it?" 
r All crowded round Harry to look at the book. 
JJarry felt proud of having found out for himself, 
und 6y himself, what was good. It is scarcely ne- 
cessary to Eay that his father bought the work. The 
parcel was made up, put into the carriage, and they 
4rDTe on. As soon as they were out of the noisy 
atreets, Harry and Lucy seized again upon this 
hook, eager to know if there was any thing more 
in it about Mr. Watt They found an account of his 
^wers of pleasing in conversation, and of his 
gceat variety of knowledge. 

This struck Harry with fresh admiration. 

" How I wish papa had known him '" cried 
Lucy. " Oh, Harry ! if you had hut seen him ! 
Should not you have liked it very much?" 

" I should not have cared for merely seeing 
^Um," said Harry, " unless I could have heard 
him and known him." 
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They turn began to qumdoa eaelrodnr, whidk 
of alt tlie great people, of whom tiny had cm: 
heard or read, tb^ should mMt wiab to hare abmb 
and known ? And then, which they should hns 
liked otdyjuft to seef which to have for^actpnint- 
9nce t which for triemis ? and which thajr shoald 
Eke to live with always ? 

These questions brought oh ar great daal of i»- 
feresting and diverting diaeuasioa', during whieh 
pajpa and mammB were often appealed to, and is 
which they took their share, much to Hany and 
£ucy*s delight. The number of those with whom 
they should choose to lire, which at first wai pvan 
dlgious, on Lucy's part especially, was gradually: 
reduced, till at last it came down to very fewiob 
deed — not Aove five or six. 

It was observed, that Harry, who, in- farmar 
times, desired to see only great meriianics, now 
desired to know great chemists too, and bH snts 
of sensible and inventing people as he said. 

This was one good consequence, as Ivuc^ r»> 
marked, of their having lately travelled so mn^L 
" But to-morrow, Harry," continued she, " i* to 
be the last day's travelling. Are you gHad'or 
sorry, Harry ? I do not know which I am myedtf ; 
partly glad, partly sorry I feel. Sorry that ths 
jbumey will be at an end, because I like travelluig 
very much, and seeing every day some new aod 
entertaining things and people. But I shalf be 
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glad for one great reason to come to the end of 
OUT jooTDey, that we may see the cottage by the 
seMidfi. I long to kaow what s«rt of a looking 
cottage it ia. Do not you, Harry ?" 

"Yes," said Harry; "b«t above all I wish to 
see the ocean." 

" And tbt se»sbBre," cried Lucy, " where I 
IM^ |HdKt^ ImnfaiedB of sfadls !" 

"-J^udlhope I shall see shtps'." said Harry. 

" Aad.a<boat with sails, in whiohiTe may sail - 

"Ye^ I. shcBdd like that very much,!' said.' 
Hm^ " i. mtat to know mote. sAmoX sails." 

"-ShanidBc: of mutton saiU^ e^ieci^y," cried 
Lacyi;. "which I remember rcndibg about in. 
Bf^RnaoD^Crusoe. 1 wwidkr what they an." 

Her fiuher aketthed for her a shoulder of mut- 
t«n.safl, and she v«s' rather disaj^nted when' 
slm leanwd tbattiie name arose merely from the- 
tdiapa 

The convflrsatim WHS interrupted by the sign 
oCa'boat on the river ; bat it had no-saila — it was 
a. ferry boat 

At Harry' and Lucy's age it was a real pleasure 
tecEoss a ferry, though to travellers more ad- 
TODced in years it may sometimes be a pain, or 
at Idut a trouble. They are apt to preW a bridge. 
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On_ the evening of the last day of their jouraey, 
Harry and Lucy looked out anxiously at eraj- 
house they saw ; and many times they hoped that 
cottages, which, at a distance peeping between trees 
looked charming, would be theirs, till, on a nearer ■- 
view, they were as often contented to. let them 
pass ; one with a honeysuckle pordi, and another 
with a trellis, and anotlier with a pomegranate' in 
Alii fiower. Lucy, however, looked back with re-- 
;gret, fearing that theirs could never he so peetty^ 
Theirs was to be on the sea-shore, but as yet tbey 
did not seem to be near the sea. , Preeently tiiey-' 
turnefl into a lane, which led dowjt a steep. bill, 
with hedges no high on each side tliat nothing- . 
could be seen but the narrow road before them. 
At the bottom of this lane, to the right, there was. 
^gate,andaroadleading throughawood. Hairy't: 
father stopped the carriage, and asked an old wo< 
man who came tp the gate, " Is this the road to. 
Rupert's Cottage?" 

"Yes, air." 

" I am glad of it," thought Harry- " We ara 
sure of a wood, that is one good thing." 
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"nie gate opened, and they drove io. 

" Now we shall see what sort of a place tt is," 
said Lucy. 

Rupert's Cottage was at the foot of a high hill 
covered with trees, which sheltered it at the back. 
In front was a very small green lawn, surrounded 
with erergre«is. The cottage had a honeysuckle' 
pordi, and a faow-wiodow, and a trellis. The 
outaide was every thing that Lucy desired : and 
within; — within it was an odd kind of house, with 
(tne hmg matted passage, and steps up here and 
ilovs there, and rooms that had been enlarged, 
with jiitting windows, and niches, and nooks, in 
curious ways ; and Lucy liked it all the better for 
not bfftng a Tegular house. Hie rooms in which 
she and Harry were Io sleep, if rooms they could 
be. called, were " very, very, small," as even Lucy 
observed ; there was but just space for a little bed, 
and a little table, and a little chair, and for a little 
person to turn about in. No chest of drawers, 
or any such luxury, only a press in the corner cut 
in the wall. But the more difficulties, the more 
iDoonveniences, the better ; there would be more 
work. Sot ingenuity in contriving how to settle 
tbansJE^ves and their goods. Lucy wanted to have 
the trunks brought in, and to go to the unpacking 
and arranging directly ; but Harry had other 
tfaoaghts in his head. 

" Lucy," said be, " I am disappointed in one 
thing, and a great thing." 
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" What, n^ de«r Harry?" said Luc^ opening 
b«r eyes mdei, 

"The sea," sud Harry, looking out of the win- 
dim, "No viewof theseaanywhere. Ithwight 
the cottage was to be on ibe sea-shisE." 

And so it tms,, but tbe sea was hiddsQ- &om the 
view of the'wincUnn of ibe house by a^aandrbankr 
which had-boea thnown upby the tide, and which 
waa now covered by a plantation of evergreens.. 
Hairy persuaded Lucy to piit off unpacking, their 
tnmk tUlmomingi and to go out with him in search. 
o£ the sea. He led the w^, and, as they went 
nundthe lUtle lawn, she, delighted with the new 
j^Bce, and with every new flower and shrub, would' 
faav« ofton.stoi^ed to admire. "Oh, Harry, look 
at this myrtle taller than. I am! Oh, Harry, 
this myrtle taller than.manuno.!" 

Harry- looked back, but rati on to find the- way. 
down to theseeahoFe. " This is the way, this is, 
the way !" be shouted joyously to Lucy, bidding 
Ur, "Follow! foUow! follow'." 

But suddenly he^stvpfiedv and was silent, stnieki 
l^. the first sight, of the ooean.. Lucy fdlowMl, 
and, tuming^ahmptlythfl/camerof Uie rock which 
had hid the Ttaw from berv ^(claimed, "The seal 
tbe sea !" 

Sbe stood .foE some moments in silence bende 
her brother, looking at the vast extent of water; 
&r as her sight could reach, bounded only by the 
sky. They were now standing on the sands of tliB 
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afaic. It'inB~a-.9tJlleM9niig,tbe tide mw ebbmg, 
Ae avir setting, anA there waa a- long brightlq^ 
lipou the water ; iritile the green asd white wares 
cuiliiig gently orereach oAIim'; moved on cmttinually. 
"HowbeMrtifolitis!'*exclBimed LUcy, "ffow 
grand'! Harryjisnotifniore-beaiitifiil and grander 
than yoii expected ? Is not it, Harry T^ 

" "Ihfiiutely," aaid Ha^iy.. "Bnt hu^j I wsnt 
to look, and to listen to it." 

' Lncy stood beside her brother a littl« while 
linger, and then ran bacL to the house to call her 
mother to look at it, before the red sun should be 
quite set. Her- mother came, and they feuatf 
Harry still ontbe same spot, fixed in sdmiratioa. 
Wa mother' seemed to know what ho felt imd 
thought, and to sympathize wi& tantjust as he 
wished ; at first in sBence, then expresfflng for 
bim in words that for whi(^ he could not fii^ ut- 
terance — the ideas of boundless extent, dtiratian, 
power; the feelings of admiration, aatonishment, 
and awe, wbioh create ^ ttm sense of the- sublime. 
While His soul wasuoder this strong imprmeicMi, 
Ifis mother seized tlie proper moiDNit to rmsebiB' 
thoughts still higher, ffom the ideas of immeasu^ 
rable extent, duration, and power, to ^lat Power 
by which the ocean, the sun, the earth, aad wo 
ourselves were created, and are preserrad. 

Hie impression made on the minds of Hany: 
and Lucy was never e"" 
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By sunriae nextmorDing,. Harry wBs.on tb^ aetc, 
dhore. At the stated hpura he was . QonatQoil^ 
there to watch the coming in and going out,o(.thQ 
tjde.. This regular ebbing and flowing of the a^ 
Qxcited Buch astonishment in his mind, that it. 
^etemed insatiable. A fishenuan, wholired hj L^ 
aea-side, asked him if he had never before hra^ 
of the coming in and going out of the tide every 
day. 

" Yes, I had heard of it, but I never aaw it be- 
Sore" said Harry. That was qi|ite another thii)gy 

The sea and the tides took such possession .(^f 
his imagination, that he could ibink of nothing 
else, not even of steam-boats or steam-engines. 
I>uriug the first d&y,he did not even think of crc^a- 
ing the sea in a steam-vessel : he was completely 
a)>Borbed in viewing this great spectacle of nature, 
and in considering its wonderful phenomena. 

His mother was surprised to find that he was 
susceptible of this kind of enthusiasm, of which, 
slie had not till now seen in htm any sympton. 
AU Ms enthusiasm had seemed to be for nw 
Qhanics; his mind had, indeed, opened during- 
his travels to other objects, but still these bad 
b^n introduced, or bad interested him, by their, 
«annezion wiUi the steam-engine, to which he had 
traced every thing good or great. So that, as ebe 
bad once told his father, she was afraid that 
Harry's head would be quite turned by his dear 
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Aeam-eiigine, or at best that it would leave no 
room in hia imagination for the beautiea of nature, 
0r for any thing else. But his father had answered, 
dial there was no danger in letting the boy's en- 
thusiasm take its course, especially as it was a 
means of collecting all the knowledge he could 
Upon one subject. His father said, it was of little 
donsequence to which science he first turned his 
attention; the same thirst for knowledge, wh^n 
satisfied on one point, would turn to new objects, 
"nie boy who was capable of foeling such admira- 
tion for the ingenious works of art could not fail, 
as he thought, to admire with still greater enthu- 
taasm the beauties of nature. Ho would have 
probably disliked them if they had been pressed 
i^n his attention, and yet he would have felt 
p^n from not being able to sympathize with &e 
admiration of his friends. His father was justlSed 
ki his opnion, and his mother was now quite 
satisfied. 

But, on the evening of the day after their 
anivat, Lncy came to Hany wkh no face f^ 
rejoicing. 

" Oh ! my dear Harry, here you are standing 
tin the sea-shore, looking at the tide very ha]^ily ; 
but you do not know what a misfortune baa- 
happened to you." 

" What misfdrtune can have happened to mo: 
wkhoat my knowing it 7" said Harry. 
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" I faave bMii UBpaokitig onr 'trudc," wU 
Laey. 

"The glass of nay cBraeraobsaua iB.farriu^ 
I sapfKMe," said Harry. 

^ You auppote, so-oafasly !" ened'Lucy. 

" Perliapa it oan be mended," wd Hsrry. 

"' ImpoSBible ! " said Liiey : " -coon airi kic^ 
at it, my dear Harry, it is bridcro into a huadrad 
pieces." 

"Hien there is no uae ,m'b»kiBgat die boD- 
dred pteoea," a^d Harry. 

" Bat if you will ■ come in uid look at it," said 
Liicy, "'lean shew you justibowit li^paied." 

'" I cannot help it now," said Harry, " bo it 
does not much signify to-nKism it hE^pemd. T 
-will look *at -it when I go in, but I ^want to -stay 
here just to see how high the waves enne at 
ftiUtide." 

" I am glad your head is so full of the tide^ 
Harry," said Lucy ; " I was afraid that yow 
would he OTceasJyely Y^ied, as I was when I 
opened the box and saw it. Besides, I was a^iud 
that you would think it was my fault." 

" No, I coiild not be so unjust," said Harry. 
*' I Temeniber how carefully yon packed it, asd 
bow good-matured you were about it ; and I do 
not ibrget your shell box, which you kA at henia 
lo make -mam for -my- camera obscura. Now I 
am sorry you didTiot brii^it." 
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"J CHI do wittumt it," sakt Lucy. 

" I will make a shell box &r jvu," cried 
JInxy ; "and I tcsow bow I can make it, oat of 
that camera obscura of mine, and without ■poilii^ 
it, ev«n if I >«hou]d get a sew glass. I will go in 
and ItfA. At it, ^ul begin directly," said flany. 
*'.! mean aa -mod as I bace leen .the tide come 
in, and marked .how bigh it comee up on diu 
radc." 

Withiimde of the box of Harry's oamma 
abecuia there wafi a set of hiqged flaps, which:.laj 
at the bottom when it was not ua>^, but whii^ 
irtieD it was to be used as a camera obscura, WMe 
lifted up, and, joinii^ U^tber, formed a«ort itf 
^ramid, on the top of which the nu^ifyipi; 
glass was fix«d. Thisglass being broken, Harnf 
deared away the Iragments, and took out thevpiiw 
from the hinges of the flaps which formed the 
iqrramid. Then he could lake out the fiape, and 
these with their pins and hinges he ^7£ ;int« 
Lucy's charge to tak« care of till they should be 
wanted again. Then with the help of wt eld 
knife, the only tool to be bad in B^jpert'fl Cotta^ 
he cut up a blue bandbox, the only {tatteboanl i^ 
be had in Rupert's Cottage ; he aarvod and cut 
this pasteboard into a number of slips <with taW* 
raUy straight edges, and these wwe.to be fast^Md 
inside of hie box at the bottcon, eo as to form 
diusioas -from the middle, in the shape of aiat|^ 
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star; the comers round it filled up with other 
divisions of hearts and crescents, with some, as 
Lucy described them, of no particular shape. 
This was the ground plan; these divisions 
Were but half the the depth of the box : over this 
first story there was to be another, a tray 
was to be made to fit in, and to lie on the top of 
the basement story, as Hany would have it 
called. With difficulty the blue bandbox fur- 
nished sufficient pasteboard for this. Every atitvp 
was required, and some parts of its rim had been 
so much bent, and bruised, and battered, that 
they could scarcely be made fit for service, with 
Harry's utmost care and skill. When the work 
was all cut out, Harry set Lucy to write numbers 
on the |aeces of the stars, hearts, crescents, and 
nondescripts, that each might fit rightly into its 
place, lliis he had learned, he S£ud, from read- 
ing the description of the building of the 
Eddystone lighthouse. It was a precaution he 
found of great use in the present work, the first of 
the kind he had ever attempted. He bad nd 
glue. The cook, or she who acted as cook in 
Rupert's Cottage, had no time to make paste. 
Harry, however, searched in the orchard on tbe 
cherry trees for gum, and found some, which he 
melted in hot wat«r. It was too thin, so thin, 
that it would not stick his divisions together. By 
his mother's advice, he melted it in vinegar, with 
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which he made an excellent cement Though 
his fingers were unuaed to this fiddle faddle work, 
ts he thought it, he persevered for Lucy's sake, 
and for the sake of his promise. It was difficult 
to make the tray fit rightly, or draw up and let 
dttwn easily ; but he polished away all friction at 
the four corners, and he fastened tapes to the 
middle of each of the four sides so judgniatically, 
that it could he drawn up without hitching, and 
without danger that, when filled to the brim with 
the smallest of sugar-plum sized shells, it should 
orertum or be overturned. 

While Harry had been working at the shell 
tKiy in his own little room, Lucy's head was in 
all the cares and joys of arranging his goods and 
her own, after the general unpacking. It not 
only required nice arrangement to make things 
comfortable in the small space allotted to them in 
their new abode, but continual care would be 
necessary to keep them so ; and now Lucy felt 
particularly the advantage of those habits of 
order which her mother had taught her, even 
when she was a very little girl. 

" Lucy, put your work into your work-bag, 
and pat your work-bag into its place," had not 
been said in vain. 

When Lucy had arranged her own room, she 
stood contemplating her arrangements, and said 
to herself, 

VOL. II. H 
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" What a pleacum tfaeve isia wetkmf all tluBgr 
fit nic^y Ivbo tbeir placnJ" 

l^iis ^eofiUFe ia tbe peicep(»t>a of &« fitaetf g£ 
dungs hu been Mt probaUy by cpwiy little or 
grett lover cf order, as weH ai t^ Lvcy. B*- 
udes ovr sense «f tlu comemeeoe of bawig 
tJuDgi in their places, and the expectation irf 
finding tbsxa r^ulily when waaitadt we feel bmbs 
MU-^^prdootioa in having 4oue our daly in 
putting th^ to rigbrta. 

Lucy having finished to tiie best of bar poww 
the arrangement of all her bnat^ter's tU^gs, aad 
her own, went ont to tJ» sea-ahwe Id look for 
■hells, and Bun^)ers Ae found. The tfhele day 
was i^pent in the ddightfal seaivli, aad the ttezt 
nreraing, die moment breaklsat was over, «bB 
asked Harry to come again witli her to tba sama 
amusement ; hut be said that he had b noi aeM ta 
do &nt, and that be would join her as aaan aa ba 
bad learned his lessons. 

" Lessons!" repeated Lucy, with autprise, not 
(inmixed with disa[^)cintiiMDt. " Do y»u intend 
to go on with lessons, Hany?" 

" Yes; why not?" 

" I do not know," answraed Lucy, putting «• 
her bonnet ; " but I thought you need not leam 
them — I did not know that we were to ^ on with 
lessons now. We are not at hmne." 
' " We are at home now, I think," said Haiiyv 
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** Tbs is' Ma ke ota bone for two mostiu at 
■lewt." 

*' That is a l(Hig time to be sure," said Lucjr, 
-tyins t^ flfrings <^ her booaet; " but I bave not 
settled to any tbing yet; I have no Greek to 
iMiB. 4ianX goOdoeis ! I will^ down to tbe aea- 
idiore t^-iayut least, tfad you will find me tben;, 
Harry, wben you have done your business : make 
^aste." 

Harry irith bis books under bis arm, and 
iMtif -mXh ber bonnet on, and sbell tray in ber 
•hHaid, weFB turning tbeir different ways in the 
matted passage, wheii their mother came out of 
herTogm. 

" Where are you gfuag, Lucy ? " 
" Xe tin Mn4bore, mamma, to look for sbells." 
, H«r motber B£ud tbat this was ^ pleasant 
■tottmemesA, but reminded ber that there were 
Otber mote neeessary employments. 
" Ve^ to^Bonpw, mamma, I intend — " 
", Wby -not to-day, Lut^ V said her mother, 
"i tbougbt it would not sigsify, mamma, if I 
went witbout lessons one day more : you know I 
have not dooe any during all the journey. And 
. in one day I could not learn much." 

" My ilear L.ucy," said her mother, " vhea 

your father and I first tbougbt of bringing you 

, wilb US lontbir journey, we conudered whether it 

would be of advantage or disad^vaota^e to you." 

U2 
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" Thank you, mamnaaj and yaa said yesterday 
that you thought it had been already of great tiW 
to Harry." • 

" True, my dear ; but now I am speaking- 
of you;" 

"Me only, mamma?" amd Lucy. ''Wboi 
you said you, I thought you always meant both 
of US." 

'* You are not quite so steady in peraeverance 
as your brother; and I was afraid that seeing s 
great number of new things, and being with a 
number of new people, might be of disservice 
to you." 

" But I hope you do not think I am spoilt at 
all yet, mamma," said Lucy. 

" I cannot tell yet, my dear,** said her mother, 
smiling, " that remains for you to show me. 
Your father thought, as he toM me, that I might 
trust to the habits of regularly employing yourself, 
which you have lately acquired or resumed, and 
to the influence of your brother's example. I 
sliall not have it in my power to attend to you 
here so much as I do at home. I must ride out 
while I am here some hours every day for my 
health, and I am to bathe, therefore I cannot be 
with you so much, or hear your lessons as I used 
to do at regular times." 

" Never mind, my dear mother," smd Lucy, 
" I vriil get them always regularly. You shall 
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s^ mamnu^ that papa was right in thinking you 
might trust to me, and I will follotr Harry's 
example; and I will begin ttMlay, and this 
tniQUte," added she, untying h» bonnet " I will 
put by my shell tray. You will allow, manuna, 
that I am exact in putting by my things ; and 
before I went away from you, mamma, I was 
regular in employing myself. I know that was 
tbe reason you said resumed. You shall see. 
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From this Jime.fbrwanl, Lucy, at fixed hoai% 
always went to. her daily employments or losons 
as punctually as Harry went to his, and per-- 
formed them well, whether her mother had leisure 
to attend to her or. not. Never did Lucy neglect 
or voluntarily omit any of them a single day 
while they remained at the sea-shore. And when 
it was all over she declared, that of all the plea- 
sures, the many pleasures she enjoyed there, the 
reflection that she had done. this was the greatest. 
Nothing is more tiresome than to spend all day 
long in amusement, or in trying to amuse oneself. 
Lucy, after working hard and well at whatever 
she knew she ought to do, enjoyed with double 
pleasure the succeeding hours by the sea-shore. 
Harry, with complaisance which his lasting gra- 
titude for the packing his camera obscura sustained, 
used to help her to pick up shells, but it was not 
an amusement particularly to his taste ; and 
when he had stooped till his back ached, which 
soon happened, he went off to refreA himself at 
some of his own works. He had a bridge to 
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build, moi a euaii te cat, and a lodt to ntftket 
Tbese wer& some at the projects which be had 
fanned dining tfejonra^.oud- which he was noik 
eager to carry into executimt. 

He food a fine i^Boe for hn canal, lietweeii tw« 
riruleta, at Bome diat^cc 6xaa ea^ other. Hift 
fittle baric might nil triumi^iantly, for a length 
of course, if ha could effect their junctioa. Ha 
lev dledand calevlated, and calculated and levelled^ 
before he dag, with as ntticb care, petbape, aq 
has been foeBConnKl upon siome great public wotks. 
fle dug uxl excayated indefotigably. His method 
at proceediHg was to keep the water hack by a 
small ibaQ of earth till he bad advanced a few feet j 
he would then remove the dam, and the water, 
iriuch flowed in, detected ai^ errors that he had 
committed in the leveL When the cut, howorer, 
had been made some yard^ in leogtb, the sides la 
nany pbces ^1 in, for the soil was loose and 
crumbly. This misfortune was easity remedied 
by iDereasing tfie sloptf oC the sides : but a more 
serious disaster befiel our young engineer, which 
fliltiged him to raeur to his father's never-filing 
advice. He had carried his work through a vem 
•f saod, mkI diQugh the sidss had been properly 
sl^wd to keep them from falling in, yet, when ha 
opened the dam, and admitted a little water, it 
gradoalfy disi^feardd, and left the canal dry. 
. Hia Ikther willingly gave his assistance, aadj 
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having examined tfae spot, and pereeiring that the 
Band communicated with other porous ground un- 
demeatbi be said, " This is a difficulty, my dear 
Harry, which often occurs to older -and wiser ai~ 
gineers, and always occasions great inereaae of 
trouble and expense. I was in hopes that, hy 
some alteration in the line of your canal, tbis 
lealiy place might hare been aroided; but Hie 
Band is so extensive, that I believe your only re- 
source will be to puddle the sides and bottoin.'* 

He took Harry to a ditch, at some little dist&fwe, 
in which there was a bed of strong tenacionsclay; 
and be explained to him, that puddling was per- 
formed by spreading the clay in layers, wettii^ it 
sufficiently, and then beating it into a thic^ paste, 
which he would find was quite impervious to water. 
As soon as Harry knew what was to be done, be 
proceeded in his work with fresh vigour ; and Lucy 
assisted bim in carrying the clay in small quantities, 
such as their only basket would hold. The clay- 
paste was well mixed and rammed with the butt- 
end of a long club, and the sides and bottom were 
nicely smoothed with the back of the spade. 
When the dam was again opened, the canal was 
tight and firm to admiration, and Harry felt -nt^ 
only the pleasure of successful labour, but the OBiiA- 
faction of having acquired knowledge in every sHp 
he took. Lucy stood by to witness and admire 
this operation, in which proper female connderation 
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l» h«r Aom oiid petticoats forbade her to join ; 
but i«>wla Bjrmpatby is often agreeable, in dr- 
OM^Btoaces ia wUch wonmii'B aid can in no otber 
M»g. be given. Something to this effect, but 
T^ unlike it inworda, Harry once said to Lucy, 
and it paid her for standing above an hour look- 
iagon. 

Hairy bad examined the real lock on the canal, 
and understood its construction bo well, that he 
succeeded in making his miniature imitation. The 
cwial was about two feet wide, and one foot deep ; 
the lock about four, feet long from gate to gate. 
IW gates were made of an old hatch door of the 
ebickeo yard, which he found, posts and all, 
9maag a heap c^ rubbish in the wood house. His 
father gave him leave to take posBesaion of it, and 
the woodman lent him a saw, with which he cut 
it la two, across the middle, leaving on each half 
UW of the leather straps, which had served for 
huigeB. He wisely contented himself with single 
gates at each end of his lock, as be was awaie 
that neither his skill nor his tools would enable 
him to construct the double gates, which meet 
together anglewiae, so as to support each other, 
and which he well remembered was the case in 
the real lock which he had seen. The posts he 
Muted in two also, in the middle of their height ; 
but this he did without sufficient consideration j 
W ^MMled his four welt-seasoned posts, and lost a 
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dxj bythii ra^act He found cMboC^en rat 
too ebort for the doors and udn of hi* kek, W- 
eause be had not emsidcnd the depth to* which it 
iras Bocrasary to drive tbna isto die gnmad; to 
soske them stand firmly, and bear the woght of 
tiae doors that hiDged vpm or shut af Bdnst tiien. 
He bad four new posts to make, and these he mads 
twice aa high as the others, and (toove tbem down 
aareral iixbes deep iiito the groinid. Tbis mfi tbft' 
hardest worit of all. Harry, without hat or coat, 
wielding the woodman's heavy ase, battered these 
pilca with the butt emA, lending his little soul at 
erery strdte. At every pause Lucy in {>ity would 
say, 

" Harry, pray do let ids try now, while you rest 
yoursri£" 

But, when she took up the axe, she found it was 
tao heavy for her, and her strokes were so 
feeble that they did no good ; the post nerer stirred 
at her hammering, never sunk, in twenty strokes, 
a hair's breadth. Eaeh blow of hers was so un-* 
certain in its aim, that Harry, fearing the axa 
wm:^ turn in ber hands, and tiiat she would end 
by cutting off ber legs, besought her to desi^' 
protesting that it made him hotter to see her bat- 
ter thm to batter himself. He assured ber that 
battering was too bard work fer women, and quits 
unfit for them, and ^k, being much out of breath, 
believed him, and resigned the pond^oua axs. 
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He iwrked himeelf into aaoiber heat, while die 
vqiestiad many times, 

" It will do now, Harry ; it is deep ennugh 
down niMr, Hany, I am sum ; tbft n eBoixgfa." 
. But Hanry bi^Md on till the peet wxiuld stir 
B* moEe ; tben he was satisfied, for it was, at be 
said, " au re£is de mouttm." 

" Att nfat de moutm" said Lucy, " what cn> 
that mean ? Mouton is nmtton or sheep. What' 
can mutton or sheep have to do with this T' 

Harry told her that mouton is not only the 
name for mutton and sheep in French, but who for 
« battering hammer, or pile eagioe, the maelnnft 
with which pdes are drireii down into the ground. 
He said, that he met with the expression in a de- 
scripttou of the pie engine, which he had read'in 
consequence of the old gentleman at Mr. Prank' 
land's having excited his curiosity about it, by ths 
description he gave of the houses in Amsterdam 
luiilt on piles. 

" How curious it is," said Lucy, " to see howi 
one thing leads to another, and how one bit ol 
knowledge, sometimes in the oddest way, helps'us 
fat to anather that seems to have nothmg to do 
with it 1 And, Harry, think of your explaining 
this French expression to me, though I began' to 
leam French so long before you, and tlwugh I 
haard so much of it, from Fi ench pea[^ too, whoK 
X was. at aunt EHerrepoint's ; I ought to be vary, 
much ashamed." 
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" Not at allj my dear," said Harry ; " thia is a 
scientific expression, not necessary for a woman 
to know." 

Lucy looked as if she was not sure whether she 
should be satisfied or dissatisfied by this observation. 

" Not necessary for a woman to knoff," ahe.ra* 
peated; "to besure, it is not absolutely necessary j- 
one could live without it ; yet I do not see why a 
woman should not ktiow scientific expressions as 
well as men." 

" You are very welcome to know them, my 
dear," swd Harry ; " I do not make any objection. 
Am not I teaching them to you ? But I hope, 
my dear Lucy, you will never use them." i 

" Never use them !" said Lucy. 

" In the wrong place, I mean," added Harry, , 

" No danger, if once I understand them rightiy,' 
stud Lucy. 

" Still you do not quite understand me," said 
Harry. " If you knew the meaning of the words 
ever so well, there might be danger of your xuaag 
them in the wrong place." 

"Oh! Harry, how could that be?" 

" Ask mamma, and she can tell you.better than 
I can," said Harry. 
. " But tell me as well as you can," said Xmc^ 

" Then, for instance," said Harry, " if you necei; 
to talk of ' au refus de mwlon' before corapai^ 
juaL to show that you knew the oxpressionj or could 
say it. Do you understand me now V 
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'■■Yes, but 1 would never do such a foolish 
tHrtg," said Lucy. 

"Pray do not, my dear sister," said HarrJ, 
"fcr it would make me feel horribly ashamed." 

'"I shall never make you ashamed of me.Ihope, 
brother," said Lucy, " I will take great care. 
But there was another thing I was in a great huriy 
to say, before you went off to this. Why is a hat- 
teting hammer, or a machine for driving down 
posts, or, what do you call them ? piles, called a 
mouton T' 
" I do not know," said Harry. 

" I think I have found out the reason," said 
Lucy. 

" Have you T' said Harry ; " then you are much 
quicker than I am, but that you always are," 

^'Only about words," said Lucy, "and I am 
not sure that I am right, but I think perhaps it is 
because sheep sometimes butt this way with their 
heads." 

"I do believe you are right," said Harry, 
"This must be the meaning of battering ram. 
It never struck me till this minute. But I do not 
know what 1 shall do for want of nails to nail these 
leather hinges on my gate posts." 

Lucy recollected having seen some the day before 
I(^ sticking in the lid of a deal packing case ; per- 
haps these would do. She ran to ask her mother 
if she might have them, and soon returned with 
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tkraw asd wHk a hammer, whkfa had been «*ed 
at the unpacking of the case, aad which, though 
it belong tb the caniBge tool-bozj h«r father 
lent bar, trusting t« her returtung it punctually:. -. 
. "Not (Hilf quick in words but in deeds," taid 
Harry, as she put the nails and haminer into his 
-haad^ 

The hia^ca ware fiutened on, and Harry pro- 
BDunced the lock to be finished. 

" Btd: aiter all," said Lucy, " b&ee is your lock 
and your canal, but where is your boat to go upon 
itp Now you must make a boat, or a canoe, 
Harry. Yours indeed ouist be made out of a 
branch, cot from the great trunk of a tree, to be n 
pTOportion to your canal" 

" True," said Harry, " a branch, ae yoa sa^, will 
do, but what aise must it be ? I must consider 
that, beJwe I ask papa to let the woodman give 
U to me." 

" You might do it by the rule oF three," said 
I^ey; "asthef[reat canal is to the greatboat, 
to must the Iktle caiutl be to the little boat." 

" Well," said Harry, " do the sum for me; heae 
is a pendt and a bit of paper." 

" But stay," said Lucy, " there is something 
more we want ; I must have the measures of the 
great canal aad the Uttle canal, and the size of the 
great boat." 

Harry measured his little canal, and gave 
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fcmiirtlfa and depth -to Lucy, who n^ti{die(i Una 
ri^tly BitD me another. Hie mesauMB of the 
gnsl cHBol *nd the great boat he <lid Aot kanir, 
but hit father eotimaMd Uiem for hua> maarif 
«iMugh to answer iat purpoae. Lucy and be 
mrkedJMit the mtm p«tienUy Uiat evening; aud, 
wfaan be knew the liae raquivedt his father gave 
him an order upon tba wopdiBan fW a. branch, or 
piece of a branch, of the requisite dimenuons. 
He also borrowed for him a mallet, a chisel, and 
a gouge, and even an adze, which were necessaiy 
tools for hollowing out the solid wood, and for 
shaping the outside of the intended canoe. This 
last indeed is a dangerous tool, and should never 
be trusted without circumspection to young or to 
old hands, unless they be skilful and careful. 
Harry, both careful and skilful, for he had been 
pract^ed in the use of this tool imder his father's 
eye at home, was trusted with it now ; but upm 
special condition that Lucy was never to touch it. 
A condition to which Lucy, having just fear of her 
shins, as well as proper habits of obedience, wil- 
lingly submitted. 

Aa the hollowing out this canoe, chip by chip, 
was likely to be a tedious operation, Lucy left 
Harry and his adze to themselves, and went to 
her own amusements, upon the shelly shore. 
As she was creeping along, searching for ^ells, an 
old woman crossed her path, carrying on her back 
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a huge basket full of sea Treed. The woman's 
foot hit against some chingles on the beach ; she 
■tumfaled, and let fall her basket, the contents of 
which were overturned on the sands. LuCy went 
to fill it agaiD for her, and now seeing thai she was 
the gate-keeper, who Uved at the entrance of the 
wood, took hold of one of the handles of the basket, 
and helped her to carry it home. 



Ob, Google 



Dahe Peyton, for that was the old woman's name, 
thanked her, and accepted her offer, more, per- 
haps, for the pleasure of talking to the young lady 
on the way, than for any use in her assistance. 
The load, though bulky, was very light. The 
hasket was chiefly filled with the little black blad- 
ders of a particular kind of sea weed. These, 
when dried and oiled, she strung, and sent by her 
daughter to the shops in a town hard by, where 
they were made into necklaces and bracelets, for 
whosoever, gentle or simple, might chance to have 
a likiiig for such. The dame loved talking, and 
she pursued her discourse. "You were a-looking 
for shells, miss, when I came by,I suppose ; and, if I 
may be so bold, I can show you more in an ho<irthan 
you would find in a week without me ; for I know 
where the beds of them lies, and where the sea ur- 
chins bide, miss, if ever you heard of them urcliins." 
Lucy was eager to find a sea urchin, and had 
been searching for one in viun. As soon as they 
reached the cottage at the gate where she lived. 
Dame Peyton pointed fo a shelf in her corner cup- 
board, on which were several shells, which had 
been left there by her sailor son, who had picked 
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up some of them from the neighbouring sands^ 

and some from foreign parts. 

The shell of the sea nrehfn, which Lucy fint 
examined, nas about the size of an orange, the 
shape of a tumip, and divided iato compartmenta 
li)u a melon ; the colour was Ulac, looking as if it 
was b-pnnkled thickly with little white frosted su- 
gar-plums, and perf<»ated besides with a multi- 
tude of holes smaller than pin-holes. In a fresher 
shell, which she next examined) Lucy observed 
that its surface was nearly covered with spines, 
which looked like the prickles of a hedge-bo^ 
Having read the description of this sh^-fishj 
she knew that these spines serve for legs, with 
which, at the bottom of the aea, it can walk, as it 
is said, in any direction, sometimes with its mouth 
iqnrards, sometimes with its mouth downwards, 
sometimes roLling along like a wheel. Urough 
the multitude of pin-holes the animal occasionally 
protrudes feelers or tentaculte, with which it feels 
ks way before it Tiui opening at the uj^r part 
of the shell serves for its mouth. To this it con- 
f^ys, by means of the tentaculre nearest to it, the 
lood most agreeable . to it, which it devoura 
voraciously. 

. Lucy, who knew all this from her books, was 
eager to see the fish alive, with all its spines about 
it. But Dame Peyton's dinner was ready, boil- 
isg over in her pot ; and, though the good-natured 
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M womut would hsn left it ta go that intMrt M 
■how Locy the bajint of the srcliinB, y«t Luaj 
vould not kit her. Shewailedtillereiuag, andthea 
Hanj aecMBpuBod her, though rather mnrilfing . 
t» by by In adn, mi leave tns canoe. 

As he went with Lucy towards the appoiuted 
j4aoe, he objected to her woaderful account <^the 

, urdnn's mode of walking on the sjnnee. Mb sai^ 
that, as these ereatuMs were in the halnt of walking 
{sly at the hottom of the sea, ftw peof^e, oidy 
those who had gone down in a diving bell, eoaH 
tbve observed them walking. 

"Yon shaU see, you shall see them youradf, 

. Harry," said Liuy. 

Sx> recollected vrhat she had read, that Reau- 
mur had first seen an nrchin walking at the hot' 
tom of a shallow pan, full 6f sea water, and, at her 
reqaest. Dame Peyton had provided one of her 
■hollow milk pans to d>ow the experiment Thef 
finind her wottiiig for them when they reached Ur^ 
ckin't-ttnm, SIob took out mie from a number of 
these fish, which had congr^ated t<^ether, and put 
tke appaKDtly inanimate b^ into the pan inll of 
water. Presently it sent forth some of its huoclred 
horaa through the boles in itA shell, and soon 
•tretching its spines, it i4>peared with all its wiry 
koiung piicklea fill upon it. Thirteen hundred 
honia and two thousand sfHnes were ixmoted. 
. "^It miovea! it moves! Now, Harry, see it 
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rbtng up. Now it is patting out its feeleni frottl 
beneath. Now look at it feeling about like A 
blind man with his staff. And now he b really 
beginning to ivalk ! Look at him walking on bii 
spines, like a wheel on i^s spokes. How beautfJ 
fully he goes on !" . 

"He is an admirable mechanic!" exclaimed 
Hany. " Look bow he uses soine of his spinen . 
as a fulcrum, against which he pushes, and draws 
on his shell by turns. I did not think any fish 
could hare so much sense." 

Harry's admiration increased, as well it might, 
the more he considered these things. 

" Now, Harry, you see that even my shell-hunt- 
ing leads to something," said Lucy. " You wtil 
not despise shell fish, when you know more about 
thera and their houses." 

After this day, whenever Harry wanted to rest 
himself from his liard labour, he used to go to 
Lucy, to learn something more of her shells. 

One day she showed him the shell of the razor- 
fish, and told him in what an ingenious mariner 
the fish which inhabits this shell can move itself 
forward or descend into its sandy hole. It does 
not walk upon spines, but by means of its tongue. 
It has a fleshy cylindrical tongue, which it can use 
by turns as a shovel, a hook, a borer, and a ball. 
When it wants to go on, it forms its tongue into 
the shape of a hook, which it strikes into the sanii, 
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^uti by which it piills iu body after it. When it 
waata to descend it bores a ^le in the Band with 
Ub. tongue, sometimes lm> feet in depth; ant) 
tthea it wants to ascend to the surface it forms the 
epd of its tongue into the shape*of a hall, nhich 
stops ihe bottom of the hole, and serres as a ful- 
crum ; and then making aa effort to extend the 
whole tongue, pushes the shell upwards, till, by 
a repetition of this operation, it gains the surface. 
Of all things, Lucy most wished to see a bar- 
nacle, not for its beauty, nor for its rarity, but oq 
account of the strange stories she had read con- 
cerning it. She bad first met with some account 
of it in a note on the barnacle, in her Bewick's 
British Birds; and afterwards she had copied from 
some other book a whole page of its fabulous 
history. She searched along the shore many a 
time in vain for a barnacle. To her great joy 
Dame Peyton gave her a bit of an old wreck that 
had hetxi found by her sailor boy to which some bar- 
nacles were sticking. Lucy ran with her treasure 
to Harry, and showed it to him. The bar/iacles 
looked something hke cords of transparent, dirty 
white, flexible grislle, branching from one centra 
or body, into various arms ; at the end, or summit^ 
of each braochi there was a smalt shell, about the 
Size of a beau, and of the shape of the bill of a large 
bird. 'These arms, or branches, are called pedicles, 
sr footstalks ; by these the fish attaches itself to 
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»!fca,wto ths tisttoaas of vonls. IVesefiMt^ 
stalks ire agatednes of s Svm nd. md th* dbdk 
Mnaetimes of a Tiokl c«lo«i^ 

** Bat now, H«T7,"ew<I die, "pAa aught guom 
fiir ever, what wSt only ftwUsh pw^^ but gmva 
•atemliBte, ny dear, i^ wrote bt»i^ in fornm 
tiiDes, believed came out of these little E^idfa: 
pray gue»." 

*' I sii{^oss some sort of fieh," said Harry. 
' ^Mo— jiut a birdl a goose! a great goose," 
aid Lucy; "out of each of tluae tiny shells, 
"nus was called the tree-beanag gooae. Aadnov 
let Me rettd thiBtoyoB,orreadfi^yotuv^ ifyoa 
idease, and can read my Eanall liasd writtRg." 

Harry read as follows :— 

"'What our eyes hiue seen, and hands baT« 
touched, we shall detdarei There is a bumU 
i^and — ' " 

Luc^ put her liaad over the name oS the place 
and bid Harry read oa without knowing where 
tim place was. 

"'There is a smalt idaad, whravui an found 
tile broken {Hoces of <Ai bruised ships, snow 
whereof hare been cast ijiither by shipwnck, and 
dsB tlw traaks and faraachsB of rottoQ tnem 
whereoB is found a certain spume or froth, that Ib 
tmte breedeth into certain shelly in ^ape lik» 
those oi the maecle, but sharper pmnted, and of a 
wliiti^ (K^our, wherehi is contained a tMn^, ta 
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Jbrm like a lace of silk finely woven together, one 
■•nd wbcreof k &steiwd to the inside of the sb^ 
even as the fish of oysters aad muscies are ; the 
V^ber end is made fiut unto a rude mass or Kitnp, 
which in time comes into the sh^te and form of a 
Urd. When it is perfectlj firmed, tfab sheU 
'ga{)etfa open, aad tiw first tiuag that ^)peareth is 
4he afOTeaeid lace or string ; next come the lep 
of the bird banging out, and. as it gnweth greater, 
it openeth the AxiX by decrees, till at length it is 
.aU eome forth, and bangeth raily by the bill ; in 
» short space after, it cometh to maturity, and 
^dleth into the sea, irhere it gatbereth feathcn 
and groweth to a fowl bigger than a mallard, 
lesser than a gO(»e, which the people td—' " 
■ Lucy put her finger over the place. 

" ' Call by BO other name than a tree gooso ; 
which i^aoe aforesaid, «ad all those parta ad* 
joiDiDg, do so much abound with, that one of the 
best is bought for threepmce.' " 

" I never heard such aonsense in my lifit," 
JMd Harry. 

" ' For the truth whereof, if any doubt,' " ook> 
lamied Lucy, reading, " ' mi^ it jdeeee them te 
. repair unto me, and I shaU aittiafy them by the 
testiinoBy of good witneaaes.' " 
' " Good witnMas^ imleed ! " *aid Harry. 

He asked in what part c^ the world, and at 
irbet time, what «ge, such nonsense oculd t^m 
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been believed. He supposed that it must bsvo' 
been in the dark ages, and at " Nora Zembla, or 
the Lord knowa where." - He was surprisad 
when Lucy told him that the place reputed to ba 
the native soil of the " tree.bearing goose" -wsa 
in England, in a small island on the coast tf 
Lancashire ; and that the time when grave natu- 
ralists wrote its history was the latter end of th« 
days of Queen Elizabeth. " But what could have 
igiren rise to such a strange story?" 

Lucy said, that there nas no reason gireiit 
but that the silky looking membrane, which hung 
out of the shells of the fish, looks something lik« 
feathers. 

Their mother observed, that as the barnacle 
goose was a bird of passage, and appeared only 
for a short time in severe wintera, the country 
people had not means of learning their history, 
4ior could they tell how they came there; and 
seeing the barnacle shells also but seldom, and 
-perhaps happening to see these also in bad 
weather, when cast ashore on shipwrecked veasels, 
■they had concluded too hastily that one thing 
was the cause of the other, because it appeared at 
the same time, or just before it. 

Lucy said this was natural for ignorant paai- 
sants ; " but for naturalists, mamma, and people 
who write great books, think of their believing 
tbet- a great goose, which weighs (I have it 
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written down here) about fire pounds, and mca- 
sores more than two fe«t-in length, and nearly 
taut feet and a hidf in breadth, came out of this 
IMe ebetl!" 

" But Lucy," said her mother, " I do not think 
tkat is the incredible part of the story." 

" Na, mamma ! don't you indeed ? " 

'' I do not. Do not the common geese you see 
erery day come from an eg'g almost as much less 
than the full-grown bird, as the bamacle shell is 
lem-tban the bamacle goose 7" 

- " That is true to be sure," said Lucy, " great 
birds come from small eggs, we see. But then,- 
mother, the wonder is that the bird should come 
from the shell of a fish." 

" Now you have it, Lucy," cried Harry. 

" And why should not that be believed ?" said 
their mother. 

" Oh, ™^"'""' I and do you really believe it ?" 
cried Lucy. 

" I do not reooUect telling you that I believed 
it," replied her mother, smiling. " But I asked 
yon your reason for disbelieving ; unless you can 
give some reason for your belief or your disbelief, 
you are not wiser tl^n the poor people you havQ 
been laughing at" 

" That is perfectly true," said Harry ; " but I 
did no:t think of it till mamma said so." 

" My reason for not believing, it," said Lucy* 
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"is, that it k oontrary to sU w« e^er heacdar 
md «f in d)0 luatary of birds or Gabes." 
' "llut is ft good reaaoa,'' aaid Iter Muther; 
" all that we kaow of their history is from ohwr* 
ration, or from mdiiig the ohMrriitiooa of othan ; 
Bud all the means we ham of judging wbetbflr 
any new fact we hear ralated be bnta or &l8ei 
must be fion comparing it with former est^lisked 
ftets, and considering whether it agrees with 
tfa«n cee not.'* 

" Yes, mamma, I uoderstaBd.'* said Lucy^ 
* also by ocniaidering whtfiter it agrees at -not 
with vHiat are ealkd tiie laws of nature." 

*■ Afid what do you mean, my dear, by the lam 
of nature 7" said her motba. 

" The laws of nature," repeated Lue^. to g*in 
time. " Oh, mamma I you know what I mean 
by the laws of nature ; you only . iii that to 
puzzle me." 

" No, my dear Lucy, I ask it only that y&it 
may not puccle yourself;- tliat you may not 
use words with^ cleai^ understaodiag thair 
meaning." 

" Is not *iiie im>t of natvre a good enpneaioiit 
tnamma ?" end. Lucy. 

" A very good e^ressioA . for thoH i^ 
nnderstaiid Vfaat they mean by it," nid her 
mother; "but no ^iresaion can be good fiar 
those who do not. To them it expresses notluqg." 
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' liwBf thdugltt for Bcne time, and then nid, 
" Harry, do you tiy, you can explain it better." 

*' Van mean i:^ the laws of nature," aeid 
Hany, " things or circumBlaaees whiefa ban 
been kaami re^laiiy and ceuBlantly to hftppan 
^mit aiunnls, and vegetables, wid mineral^ and 
bU things in nature. I caooot ttzpress it quite 
modier. But, for iartaBce, it is a law of nature 
dut the earth tunu round ewry twenty-four bouca." 

" Yes, that the sun rises every njorait^," said 
Lucy. " And in the saaae way it may be said to 
be a law of nature, mamma, ibat Inrds do not 
come of fishes' ahelU." 

" Very well, between you, you hare e^>lBined 
pretty nearly what is laeant by the laws «f 
nature," said their modier. 

" What, from the beginning <^ the world, waa 
serer in any instanoe known to haj^en, we do not 
believe can happen," said Harry, " I mean in 
nature. And yet," continued he, " new bets mm 
discovered wbich sometimes prove, that wiiat was 
thought to be quite true, and a settled law of 
nature, is not so." 

. " But," s»d Lucy, " to go back to tiK baniacW 
goase tree. Hairy, suppose that you and I had 
liMd in Queen {3i>^>et^'B days, and in Lanca- 
shire, and near that island of geese, do yo« 
think that we should have believed in the goose- 
tree?" 
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" I hope not," said Harry, " but I am not 
sure," 

" Suppose that a great many people had told 
you that they were sure there was such a tree," 
aaid Lucy, " what would you have said then ? " 

" 1 would have asked whether they had seen 
it themselves, or whether they had only heard of 
it from others," said Harry. " I would have 
questioned the people separately, and have obv 
served whether tbey all screed of disagreed in 
their answers. And, above al), I would bare 
gone to the place, and would have examined, the 
bamacle shelU with my own eyes. Then X think 
I should have perceived, that what people had 
mistaken for feathers of a bird, were the mem- 
branes, or, what do you call them, Lucy ? tenta-i 
etUa of a fish. I would have returned at different 
times of the year, to watch what became of the 
barnacles, and then I think I should have found 
the truth." 

" And I think, Harry," said his mother, " that 
if you follow such a prudent course, in judging of 
extraordinary assertions, you will never be the 
dupe of wonders or wonder-makers. Whenever 
either of you feel inclined to believe in a wonder> 
without proof, pray remember the barnacle gooa* 
•nd the goose-tree." 
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So long as Lucy had any ingenious cantrivancos 
to show Harry in her shalU, or any curious anec- 
dotes to tell him of the modes of life of their 
inhabitants, he looked, and listened, and was 
pleased J but he ceased to be interestedi and 
looked dull, when she told him any of their hwd 
names. He, however, admitted, that the great 
classes into which shells are divided are easy to 
remember, and he liked their names, univalves, 
bivalves, and multivalves. Lucy placed before 
him a snail «hell, an oyster shell, and a barnacle, 
as examples of each class. He examined the 
curious construction of the hinges of various 
Bfaells, but farther he had no curiosity ; he could 
not, he said, understand the use of Lucy's spend- 
ing BO much time in settling to what order each 
shell belonged. Lucy had much to say in favour 
of the use and advantages of classification to 
preserve things in order in our memory, and to 
assist us in recollecting them more easily ; but ii 
was not a good time to enter upon the subject 
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DOW, because Harry's head had gone back to bis 
boat. He had finished it, and be wanted her to 
'come out and look at it. She put a^de her 
shells directly and fiallowed turn. 

The boat, it must be confessed, was but a 
clumsy affdr ; the few tools that Harry had were 
in rery imperfect order ; but he forbore to com- 
plain, because he had once beard from Lucy a 
French jinve/rh," Vn nuurais onrrier t» plaint 
de aes outils." A bsd workman complams of his 
tools. Imperfect as the boat was, Lucy viewed it 
witfi indulgence, and, when harnessed to it, she 
towed it along respectfully and with the greatest 
circumspectioin, often looking back to see that she 
did not upset or strand it by pulling' it agamst 
the bank. Harry, however, remonstrated against 
her looking baek, which he observed was out of 
character ibr a horse ; he told her, that she should 
go steadily on with her head downf and that be 
would take care of all the rest, and guide and 
govern horse and boat. The boat was on the 
uppo- branch of the canal, and Harry, as tock- 
maa, shnt the lower gate, so that the lock might 
filL But the lock did not fill ! The water indeed 
rose a few inches, but gushed oat with lad velocity 
between the gate posts and the sides of the loct 
Harry stood calmly contemplating this disappoint* 
ment, and considering how be could make good 
the defect, when Lucy, who observed that the 
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water was aetnaUy •subndisg iutead of rini^ 

" Indeed Harrjr, you need not oUnd there 
lookiog at your posts, for all the water that was 
ni the lock has run out; I think it has fbutul 
some other dioiuiel." 

" True^" Mf4ied Harry, " wo must make \xf 
our useful dam once more, aad then we ^latt 
discover the fault No knowledge like that Wf 
gain by experiente " 

The dam was soon stopf>ed ; and, when tho 
loc^ was nearly dry, Harry perceived, that the 
l^eMure o£ the water when it had begun to tim 
had torn sway the loose earth under the gate, and 
eeeaf>ed almost as (reely as if tfawe had boon no 
gate. After due deliberation (m the best means 
of obviating this unforeseen evil, he resolved to fix 
a sill in tbe bottom of the lock, from post to post, 
BO that the gate should shut tightly against it, 

" Lucy," said he, " one of those old post% 
which I so awkwardly spoiled, will now be of th« 
greatest seirioe.'' 

Two days were occupied in this underUkii^ 
the sill was at last securely pegged dowu to the 
ground ; and, for fear of a similar misfortune witb 
the upper gate, he laid a sill to it also. To 
prevent the w^ght of water from undermining 
these sills, he paved the bottmn of the whde lock 
and a small portion of the canal with large flj|| 
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■tones; and the intervals between tbe gate-posts 
and the lock skies he puddled with great ear«. 
Another happy thought occurred to him ; he had 
felt the difficulty of opening the gates wheir the 
«ater was bearing against them, and he tow 
provided means for letting it off gradually, by 
boring two round holes in each gate, into which 
he fitted plugs, in iroitation of the tUiieea in t&e 
i-eal lock. 

A satisfactory trial was made of their work, 
and, having ascertained that all -was right, Hatry 
ran home, and requested his father to cotoe and 
see his boat going through the lock. His fether 
eame; and firat it was to go down the stream. 
When it Came within proper distance of the lock, 
the lower gate was closed, and the sluices of the 
Tipper gate were Opened by Harry with due 
ceremony, and with proper apolo^es for not 
having double gates. T^e lock was now brim 
full to the level of the stream through which the 
boat had passed. The boat entered — the gate 
behind it was shut — Harry opened the sluice t^f 
the lower g^ite, and by happy degrees the boat 
sank as the water flowed out, till it came down to 
th* level of the lower branch of the canal. Th6n 
the lower lock-gate was opened, and out was 
drawn the tmat safely and happily. 

" Just as well," said Lucy, " as it was managed 
m the real lott on the real canaL" 
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. " Say Dii the great lock on the great canal," 
said Harry, " Tor this is a real lock, is it Uot,- 
&th» ? though it is amall." 
. To reward him Tor his perseverance, his father 
j^vMnised Harry to provide him with the took 
uerasBaiy for the better finishing his boat. He 
showed him the principal faults in its shape, and 
Explained to him, that the middle part of a boat 
or ship is made broad, or fitll, in proportion to 
the kind of cargo it is intended to ccirry ; that 
the foremost end, or bow, is sloped ofif so as to Form 
a sharp edge called the ttem, or cuttoater, in order 
to lessen the resistance iil moving ; and that the 
stent is made very narrow under water, to allow 
the water to close in behind, and strike the rudder 
with its full impulse, 

, Soon afterwards his father took Harry with 
hiin> to see a boat, which was building at some 
miles' distance from Rupert Cottage. There he 
learned how the ribs of a boat are put together 
and fastened to the keel, so as to make them as 
strong and as light as possible. Harry told 
Lucy, when he returned, that the frame-work of 
a boat) before the boards are put in, looked Ilka 
the skeleton of the dead horse, which they had 
often seen in a grove near their father's houses 
He told her that he had heard the boat-maker 
and his father talking about ship-building, and of 
Kome great improvements that had been lately 
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made. Harry could hot understand mucli of 
wfast they said, because he had never seen the 
inside of a ship ; besides, ibe boat-builder talked 
IB workman's language, using a number of terms 
that were familiar to shipwrights, but not to him ■ 
and taking it for granted that every body must 
know what he was talking o£ 

" I picked out, howero', some things that 
hitarested me," s^ud Hany ; " particolarly some 
that coucem the steam-vessels. These improre- 
meots in ehipbuiiding have been of great use to 
Aem. People have learned how to put ttie 
timbers together in such a manner as i» make 
fessels much stronger tbtat they were formerly ; 
So that now t^ey can bear the straining and' 
vxtrking of the steam-engine. I beard the man 
Say, that, unless they had been so strengthened, 
engines of such great power oould not have been 
used : in short, they could tiot have made the 
9team-vessels carry so much, ot go so fast or so- 
safely, as they do now." 

" That is good for the steam-vessds," said 
Lucy, " and for all who go in them ; and sobw 
time or other, perhaps, I shall go in one myself^ 
But, Harry, you said there were other things 
you heard, which interested you ; what werp 
Aey?" 

" Ob, I heard of one very ingenious and useM 
invention," cried Harry, " fw taking down eanly 
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aod quickly the upper ma)rt»— top-maats as th^ 
coll iTiem — of ^p»." 

" UpjwT muta ! top-masti ! " repeated Lucy ; 
" I do nM underatand what you mean. I thought 
the mast of a ship was all in one; a greet, - 
thick, straight^ upright pole, like the stem of a 
trefc" 

" But it ia not all in one piece," said Hairy. 
" There ia a piece put on at the upper part of the 
lowest mast, to which sails are hung, which are 
called top-aails; and that piece is o^led the top- 
mart. It is often of great caosequence for s^lora 
to be able to take down and put up tlie top-maats 
quickly, as my father explained to me. Some- 
times a top-maat. is broken by a high wind, or a 
sadden squall, aod till th^ can replace the 
broken mast, you know, they cannot make use «tf 
the sail that belongs to it. Perhaps at th&t 
moment the ship may be miming away from an 
enemy, or perb^n trying to escape from sotAe 
rocky shore en which they are a&aid of being 
wrecked." 

" Then to be sure the sailors must be in a 
great hurry," said Lucy, " to get down the broken 
mast directly." 

" But they could not do it directly in the old 

way," said Harry ; " it required a great many 

men pulling and hauling, and a great deal of 

time, an hour at least, even if there were plenty 

o 2 
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of men ; and sometimes there are few men, ana 
then it takes a longer time; tno hours very 
likely : now, by this new invention, they say it can 
be done by one man, or two men at the most, and 
in five minutes, or less" 

" And how is this done?" s^d Lucy. " Will 
you tell me the old way first, and thai tke 
new way, if you can make roe understand them ¥' 

' I do npt understand them myself yet," said 
Harrys "but I shall soon know more about tbe 
matter, I hope. My father is to go next week io 
see a friend of his, who lives near Plymouth; 
and there is a great dock-yard at Plymouth, and 
a number of ships there; and amongst them there 
is one that has this new invention." 

" But are you to see it, my dear Harry ?" said 
Lucy. 

•' Yes ; my father says he will take me with 
him," said Harry; " is not that good?" 

" Very good; and next week too ! and you will 
tell me all »bout it, Harry, when you come back ; 
and I hope you will see a man of war, and that 
you will describe that to me too," sakl Lucy. 
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NBXTire^ arrived, and Harry's father took lliill 
to Plymoutb, and to the dock-yard. On his 
xetum he told Lucy that he had seen and heard 
■to mueb, that he did not know where to begin bis 
description, or what to tell her first. 

" First tell me about the man of war," sakl 
Xatcy, " if you saw one." 

" I eaw many," swd Harry, " and I went on 
board one, and all over it; but it is impossible to 
gi« you any idea of it." 

Harry, however, attempted 1o give her an idea 
of its magnificenf mw, the height of the masts, 
the spread of the sails, the intricate rigging, the 
Doils of ropes on the deck, and the vast thickness 
of the cables, which were to draw up the huge, 
ponderous anchor. Then be described the ac- 
commodations, and all the convenionces for living 
in this floating wooden town. It was more like a 
town than a house, he said ; as it was of such 
an extent, and contained so matiy inhabitants ; 
several hundred men, and all their provisions, 
and all they must want for living months. 
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peiiiaps years, at sea. He described how the 
sailors' hammocka were slung, and how they 
were aired every day on the deck. Then he 
described the c^tain's nbin, ^ large handsome 
rooiUj with^ sofa and writing table, and a book- 
case, and all the comforts and luxunes of life. 
But principally- Harry expatiated on the manner 
'in which the arms w«ra arranged m the guD- 
room, In star shapes and curious forms, which at 
first h« thought was merely for ornament ; but he 
learned that they were all so placed in order 
that they might take up the least possible room, 
and that they might be found easily in time of 
need. And in the store-rooms be observed, that 
every thing, great and sraall, dow& to Ae least 
bolt, screw, or nail, had its own place. The 
use of order was seen there to the greatest 
perfection. 

" In time of action, as tbey c^ it," said 
Harry, " meaning in time of battle, and in a 
storm, whoi the safety of the vessel and the lives 
«f the men all depetad on their being aUe to find 
what they waat in a moment, conuder, my dear 
Lucy, what advantage it must be to have them 
all in order 1 But I cannot give you a r^ht idea 
of it You must see it, Lucy ; and I hope you 
will some time." 

" And I hope then you wM be wkh me," said 
Lucy. 
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*• I hope 80," taid Harry ; " so maw I will idl 
you about the Ji3." 

" WhHtia A fid?" s«»d Locy. 
" A tliick, iron Mt," said Hany, " wticb b 
ran through a hole in the hed, m lower end of 
the top-mast, irben the top-mast is up in' its 

■plsce. Tlw ends of the fid rest upon two strong 
bars of wood, which are fixed to the head, or 

'Upper end of the great lower mast. Hie top- 
mast stands up between these bars, and the fid, 
you pCTeeife, Lucy, supports its whole weight,. as 
w^ as that of all the sails and yards which are 
hung on it. And, besides all this weight, them 
arti several duck ropes firom the head of the top- 
mast, which are called ^hvuds, and which are 
fastened down very tight, in order to steady it 
Now you must understand next," condniwd 
Harry, " that, when the top-mast is up, it caniiot 
be taken down without first taking ont this fid." 

" But what a very odd name fid is," said 
Lucy. 

" Rddle-feddle," said Harry ; " never mind 
^at ; one name is as good as another, when ymi 
are used to It. Now let me explain the thing it- 
self. Before the fid caJi be puUed out, the whide 
weight of the top-mast must be lifted up off it ; 
and, before this can he done, all the ropes which 
steady it on each side must be loosened. To Uft 

' this great weight there must be great pulling aad 
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hauling; aadoltegether it Jsa.loBg'<liffifiiih')«tk 
and muiy mea must work lUird at it, and for ft 
long time. But now, without loosening a npc^ 
find with only one or two men, they get out-thc 
nm lever fid in » fkw admjtsti" 

" How very nice !" cried Luey. 

" Nice!" repeated Harry, " what a ^tpf^ 
when talking of the masts of a great ship ! " 

'' One word is as good as another, wh^ you 
ar« used to it, as y(M said about fid," raplivd 
Lucy, laughing. " But what it the contrivance 
you bare not tdd me that 7 Caa I undenUuid 

itr 

" Yn> if you undNst^UKl the general prinraple 
of the use of the lever. Are you clear of that}"' 

" I believe I am," said Lucy ; " I know what 
you have told me, and shown me, that the grrat^r 
the space your hand passes through in moving 
the long end of a lever, the more weight you can 
move at the short end of it." 

" Very well ; you might have put it in other 
words — but I believe you understand something 
about it," said Harry. " Now for the new lever 
fidt. Instead of one great bolt run through the 
mast, there are two strong levers, one at each siAe 
of it ; and they are fixed on the eante bars which 
supported the ends of the common old fid. When 
the top-mast b up in its place, the short arm of 
each lever goes a little way into its heel, and the 
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Itng arm a seettiely fastened by ft sdmU pin to a 
Jrmie of wood. WIten it ia to be kmemd, th» 
fiuW fastening pins ore taken out; the Ictcts ini- 
■M iiin tety tilt up, and down conies the top-maat ; 
but not with the sudden and dangerous jerk you 
might suppose, because there are ropes from the 
Jra^ ams of the levers, by which the sailors ma- 
nage the s%ir as gently as they like." 
- ** So tken," said Lucy, " you mean that these 
two little pins, from being applied at the ends 
of- the long anus of the levers, have power to 
luianee the whole weight of the great t<q>-maat( 
and all - its ropes and sails, and other things, 
that sre suppcHted on the short arms; how 
wonderful r 

" -"There ia the w<Mider&d power of tbe lever, 
Lecy," s(ud Hany- 

*' Then you could lift any weight in tbe world 
with a lever, if you bad but one long enough 
strong enough," said Lucy. 

" If I had space and time enough, and some- 
thii^ to stand upon," said Harry. " I am glad, 
Lucy, you are so much struck by the use of this 
wondei^ power ; for, as my father said to me, 
when we were talking about the fid, on our return 
home, it does not much signify whether we 
know the beat way of lowering the top-mast of 
a ship, but the principle of the lever it is of 
gKat ccuisequence that we should understand; 
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beeawe in some w^ or atiwr. Hide or gnat, -wie 

have to uae it evttiy day, in the moet common 

"Yes," eaid liae^; "Eor instance, at this nw* 
meat, .when I am goiagtosiirthefire, I ccaildmit, 
without the help of this lever in my hand, omn- 
monly called the pc^er, raise up this great heavy 
coal, which now I lift so easiW- Ijook. : puttiiig 
the p<nnt of my pidter->WeT uader it, and resting 
my levw on the bar — " 

" Yes ; the bar is your fulcrum," said Hairy. 

" And, by puUing down the other end of tfae 
pdier, I gain all the pouter, as yod call it, of tUe 
long lever." 

"Tell me exactly what advantage yoa thidi 
you gain," said Hariy. " Tell me how you would 
measure it." 

" I gain, the advantage of the whole lengtli of 
the poker," said Lucy. 

" Not the whole length of the poker," said 
Hsxcy- " hook, where it rests m the bar; from 
that bar to the point under the coal is what we 
may call the short arm of your lever; and (torn 
the place wh»e it rests on the bar, to your hand, 
is the long arm of your lever : now if you w«« to 
measure Uioie two lengths, and find how many 
times longer the one is than the other, you would 
tell exactly the advantage you gain in this case, 
and m every possUde case ID whidi a lever ia naed." 
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"Hal dw proportion between Cbe long and the 

dkort end (^ the ]«Ter," leid Lucj, " is the adraii' 

ti^l^ained. Now I know exactlf. Ohl I hope 

I dull remember this." 

" Bpt, Lucy, is not this lerer-fid a very siinple 
iafeatiooT" 

"Beautifully simple," said Lucy. " I oidy 
wondet that it was never (bund out before. ** 

" That is the wonder always when any good 
contrirance is made," said Harry. "But now I 
will tell you anotJier wonder — that this was not 
found out by any sailor, or captain, or admiral, or 
any aeaman of any Idnd ; but by a landsman, as 
the eaptun said to papa: and, what is more, he 
-bdoogs to a profession quite away from the sea 
—he is a lawyer." 

" A lawyer !" Lucy exclaimed. 
" And what do you thiidi made him a lawyer V 
•aid Harry. 

" I suppose studying the law," sud Lucy, " and, 
as th^ say, being eaUed to the bar." 

" But," s^d Harry, " I meant to ask, what do 
you think first turned bis mind to the law, or de- 
teranned him to become a lawyer? My dear, it 
is a foolish question of mine, because you cannot 
• ; so I wQl tell you ; it was his lore of me- 
lici." 
" How could that bef said Lucy. 
" I will tell you," said Harry ; " I heard the 
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wliole story ; for a gentleman, a friend of his, 
who had known him from a boy, and as well as 
he knows himself, was telling it on shipboard to 
my father. This is what I wanted to come' tft all 
the time I was telling you about the Jid. -The 
inventor, who has made such a useful inventioD, 
which will probably save many ships, and the 
lives of all that are in them, has oflen said to hts 
friends that he owes all his success in life to bis 
early love of mechanics. When he came borne 
fi^m school, he used to employ himself in doing 
all the little mechanical jobs that were wanting 
about the house ; he used to mend the locks, for 
instance : then, in taking a lock to pieces, he saw 
how it was made, and, by degrees learning the 
use of tools, he made many things, which he 
could not afford to buy when he was a boy." 

" What sort of things did he make T' swd Lucy. 

" I do not know all; 1 only heard of a de^ 
and a little cabinet, I think. Then he took to 
pieces an old watch of his father's, and learned 
how to put it together again. When he left school, 
he lived two years at home with his lather, and 
sometimes he employed himself in drawing maps. 
In attempting to draw portions of very large circlfes 
on his maps, he found great difficulty for want of 
right instruments : and he invented and made for 
himself an instniment, by the help of which he 
could, as bis friend described h to my father, 
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draw these small portions of circles mthout the 
jjwesaity of using compasses, or finding a centre." 
.. "I wish you had invented that, Harry," said 
Lupy, 

, , " I r* exclaimed Harry : " but do you knotf 
be was only eighteen at that time ? Well, he was 
one day using his instrument, and not at all aware 
that it was any thing but a help to himself, when 
^ gentleman came into his father's study, where he 
was drawing ; this gentleman was charmed with 
the invention, and advised him to offer it for sale 
tOsome optician or some maker of mathematical 
instruments. He determined to follow.this advice, 
and set about directly and made one neatly inbrass, 
apd carried it to London to au optician, vrho ap- 
proved of it, and gave him tor it an air-pump, 
and an electrical apparatus, and some other in- 
struments !" 

" Some years afterwards, he improved his owa 
' little instrument by adding a scale to it; then 
other people used it and found it answered, uid at 
last, what do you think ? he bad a silver medal 
voted and presented to him by the Society of 
Arts." 

" A si]ver Qiedal from the Society of Arts ! 
I know the look of it," said Lucy. " I saw one 
that was given to a friend of papa's ; I remem-' 
her seeing it in its little crimson case^ lined with 
satin." 
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" He did not stop there," said Harry, " he went 

" I know ; to the fid," cried Lucy. 

" Stay a bit," said Harry ; " we are not come to 
the fid yet. Something happened to turn his at- 
tention to the shoeing of horses. A horse of his 
father's was ill shod, I suppose, and he considered 
bow to prevent horses' Eeet from being cramped 
and hurt by their shoes. He invented an d<utie 
horse-shoe." 

" Better and better !" said Lucy. 

" Stay a bit," said Harry ; " it was tried upon 
the hofses of some regiment of horae guards, and 
it did not do." 

. " What a pity I that must have vexed him very 
much," said Lncy. 

" Not at all," said Harry ; " I should think, not. 
A man cannot expect always to succeed in every 
thing, mUch less a boy. But, though the horse- 
shoe did not succeed, yet it led to the moat import- 
ant event of his life." 

" How ? tell me that," said Lucy ; " I am 
always glad in lives when we come to tfuwe 
words." 

" Tell me first," said Harry, " do you know what 
is meant by taking out a patent?" 

" Not very well," said Lucy. 

" Not very well 1 But do you know at aU ? 
Do you kuow what a patent is 7" 

D.5™t.b,Google 



*' Not exactly," said Lucy j " but I have read 
AeiA patents uoA numopolies in the English his- 
tory loi^ ago to niEmima, in the reign of King 
James, er King — " 

" Never mind about the kings or their reigns,** 
sbid Hany. " Go on to the thing, if you know it.** 

" I know that the Ungs of England were 
blamed," siud Lucy, " for granting these mono- 
polies and patent!!.'' 

" But what were they ?" said Harry. 

" I believe they were permissjons granted to 
particular people to sell particular things, and 
orders that none should sell those things but 
Utemsdves," said Lucy. 

" I did not think you knew so much about it," 
said Harry. " How came you to know that ?" 

" The way I know most thioga that I do 
know," said Lucy. " Mamma sqilaiued it to m« 
when I was reading to her." 

" But those were some of them unjust patents ; 
and mamma explained how and why, I dare 
saLy," said Harry, " as my father did to me 
yesterday. But there are patents in these days- 
which I think are very just : laws which, by 
granting some writing called a patent, secure to 
whoever makes any new useful invention the right 
to sell it to others, and to have all the credit and 
profit of it for a certain number of years, as a 
reward- far his ingenuity." 
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" Very fair," said Luey. 

" This gentleanan wanted to havea pateot.fet' 
hie hone-shoe " continued Harry, " and, befet^ he 
eould obtain it, it is necessary, they say, to make 
out, in a sort of law paperi a description of -thfe 
invenlioQ in lawyer's words. He went'to a g^elti 
lawyer to do this for hirti ; but the great lawy^ 
was no mechanic, and he did not understand and. 
could not describe the thing at- all. He'did the 
law words rightly, but the mechanic himself was 
obliged to write the description ; so, borro^rkig 
the law terms from bis lawyer, he put the 
deacriptian in himself) and he did it well, and it 
was thought by others to be well done. Now h6 
found that some lawyers are paid a great deal of 
money for drawing out these patent deseriptioitj,* 
or whatever they call them. Tliis first put it 
into bia head, that, if he knew as much pf law as 
was necessary for this, be could do the whole 
himself, and earn his bread by doing it for ether 
people. Thb determined him to learn law, and 
he did : bo you see, as I told you, his lore of 
mechanics first made a lawyer of him. Me 
acquired all the knowledge requisite ; and nott^ 
as his friend said, be is unrivalled in England 
is that particular employment. But notr I must 
tell you another curious circumstance," continued 
Harry, " to show you how, after be was a lawyer, 

■ SptoifiiialiHn » the word. Which Haiir did Dot kiloir. 
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be was brought back to mechanics again. It 
bn^encd that bo was employed as an advocate 
ia MMiw oaoee where there was a dispute i^bmit 
tits .l^MB f^ ft cargo, ot the good& on board a 
i^ereh^ ship which had .been wrecked. He was 
. to esaBUoe the captain of the ship, in the court of 
justice, to find out whether he had or had not 
(lope aU Uiat was possible to sare the ship and 
the cargOt In this examioation, he asked the 
c^tain some question about the loweiing the 
top-^aats. The captain laughed at him for his 
(^Vestion, whatever it was, because it showed that 
he djd not understand rightly how the top-masts 
ivere to- be got down. The captaan explained this 
to him, and showed him the difficulties, aud I 
sujqioee told him all about the fid — ^the commcu 
old fidf I meuu He perceived what an incon- 
venient contrivance it was ; and that very evening, 
afiec the trial, by coiuideriDg how a fid could foe 
better managed, he invented the lever-fid. His 
friend said that, when he Went to his supper, he 
cut out the shape of his lever-^d in a bit of 
cheese, and, thinking that ii would answer itg 
puT|>os% be could not go to rest tdl he had made 
a nice^tle model in box wood. He made model 
•iter model tiU he was satisfied. Then how to 
get it into use was the next difficulty. The gen- 
tleman- said a great deal about the Lords of t&e 
Admiralty, tluit I did not understand; bul, -in 

VOU 11. P 
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ihoit. Ids coDtrivance ims spproved by Ukab, and 
they ordered that all llie asmtaBm be iranted 
-ahmtld be given te hnn, for tiytng it in Mtne me 
Mp, — the MvidatoBe fr^ate, I remnnber, thmt 
•me the name of the ship in whidi it ma ttied, 
.snd it nieeeedcd perfecdy. Qlie fint time the 
mkip went out to tea widi it, the top-naat was to 
be takea down ; and this was done so eaaUy and 
qnickly, that all fieit the u>e and excellence of 
'the iarentioi); a»d the offieen of the nary 
hare given it their decided aj^robation, and it 
^n been brought into use m a great many 

" How haj^ the raaa who made tlua umntnm 
VBuat be I " ^ded Harry. 

" And hie sisters, aad his father aad mother," 
•aid Lucy; " how glad tia^ Tomk be te see it 
MKceed-so well, and to know how taefiil it is 1" 

" An inrratisa nseful to all the Brilirii nayy. 
What a grand ^ng !" Mid Harry. 

After pausing, wad coDsideriog for sane time, 
Harry added, 

" Yet he was oace a boy like me, and tryuig 
Uttle raechaoical ei^erinimta. My dear Loey, I 
beard his fnend tdljug my &tlwr eataetkng 
which made a great impression upon me; the 
more ao. because be waa not tbtsking of me, or 
UiBt it could do me any good to hear it wbea be 
■aid it" 
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" What did he aay ? " asked Lucy, eagerly. 

" That this gentleman attributes all his suc- 
cess in life to hiB having early acquired a taste 
for mechanics, and to the habit of trying to invent 
and to improve his early inventions, in those two 
years, which he employed vo well at home, when 
he came from school, and before he was fit for any 
ptofeuion; a time winch tliey say many bc^ 
mate in Jdleueas." 

" I am sure ym never wiU, Hairy," moA 

" No ; after hearing tins I tlui^ it would be 
impossible I should," uid Hany. " This has 
raised 11:7 ambitioB, I vsme you. But I Uutt 
go on as he did, learning by degrees, and be 
content wtb doing litde tiangs first" 

" What will yeu do next," said Lucy, " new 
you have finished your boat and your lock 7* 

*■ I have a plan," said Harry. " You shall 
know it to-morratr" 
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Harbt's new project was to build a bridge orrr 
a little mountain stream, which hod often stopped 
lus mother in her walks. He had already laid a 
board across, from bank to bank, and had fixed it 
steadily ; but upon this two people could not 
walk abreast, nor could the ass cart pass this 
way : it was necessuy to take it by another- road, 
a quarter (A a mile round. Hiat a bridge at 
this place would be a public and pri<tate benefit 
seemed evident, and Harry «was amlatious of 
building a real, substantial arched bridge, which 
fehould last, he would not say for ever; but as 
long as man could reasonably expect a bridge to 
lasL Tbis project was heartily approved by bis 
prime counselW, Lucy, before whose quick aoti- 
cipating eyes the arch instantly rose complete. 

" And when it is built," cried she, " it shall be- 
caUed Harry's bridge, M My motkeis bridge t^'- 
which shall we call it, Harry?" 

" Let us build it first," said Harry, " and we ' 
may easily find a lutme for it afterwards. Gopid 
with roe to the place, Lucy." 
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When they reached the spot, Harry bid her 
guess what the distance was from bank to baak. 
She guessed about a yard and a half. 

" A yard and a h^f ! such a woman's measure. 
That is, four feet six," said Harry. 

Such a man's measure ! six what ? Lucy might 
have said, had she been disposed to retort cri- 
tieism, but that was far, tar from her disposition, 
$he knew what he-meant, and that was all shs 
th<»tgbt oE. 

"^ Pour feet six inches," said she. " Is it more 
or less 1" 

■ " Yoaare within half a foot of it, my dear," 
said Hany. " My arch must be -a five feet 
span. I mean that the width across, from but- 
mtiak to hvtment, must be five feet. But there 
is lay faUier," cried Harry, " on the sands below, 
ait the very place where I want him to be. I will 
diow him my plan directly." 

Down the hill ran he to die sea-shftre, and 
dovra ran Lucy after htm with equal speed. 
Their fetber was stopped short, and the bridge 
project started, and his consent, assistan<!e, and 
adrice anxiously requested. Lucy thought his 
first' k<^ was not favourable. He ^hook fais head 
and answered, that he feared Hairy would fihd 
it beyond his dull or present knowledge ia con- 
struct an arch. 

Harry stood quite still and silent for a minute 
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or tiro ; then, coUeetmg himaeK be ddibemtoly 



" I remember, &dipr, your Aowiag mt laog ' 
ago an arch, which you made for me of a. tUn 
lath betneen heary weights, half hundred wights 
fiom the great sc^es, whii^ were plaoed at each 
end for hutments. Then I pressed oa the top«f 
the arch, and felt bow strong it was; it bore all 
my weight, I' recollect. This, I think," oontraued 
he, in a very modest, but firm tone, "made ms. 
understand the great prindple of the arch, n^iicfa, 
as you told me at the time, depends on tho 
b'utmmts being secure. And I will take care 
and make the hutments of my bridge strong 
enough." 

" You will do well, H&rry ; and you renmnber 
well and understand one great principle on which 
the security of an arch depends, but there is much 
more to be known and considered. Howerer, my 
dear boy, try and build your bridge ; you will 
lesm hesl from your own experience ; yon my 
toQiiBe and instruct yourself at the same time. 
Tell me what asustance you want, and I will tell 
you whether I can give it to yon." 

" Thank you, father. Then, in the first plaoev 
will you come on a few steps, that I nray show 
you my arch, which I bare drawn on the sand, 
and will you give me your opinion of it ? '' 

Lucy ran tm befbrs to see it firat, and then 
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waked anxioudy to hear her father's opiniou. 
Ebe saw surprise in bia countenance the moment 
he k>oked at tb* arch described on the sand. 

" Thk is well done, Harry. This will do," 
said he> " Who showed you how to describe this 
aicfa ? or bow did' it happen that you chow this 
shfl^ more than any other 7" 

" Nobody showed me bow," said Harry, " but 
I took it from the little bridge which I saw the 
maean building in that lane, where we went to 
look at &ui road mending. 1 measured the cen- 
tering as it lay ou the ground when they hod 
dene with it^ and I drew my arch exactly by tbot 
centering." 

"What is the centering, Harry?" whispered 
Lucy. 

" A sort of wooden frame, on which the stones 
of the ardi are supported while it is building," 
said Harry, " fot you know they could not hang 
in the lur." 

His father told Harry he thought he had done 
wisely to take advantage of the experience of a 
mason, who was used to build bridges, instead of 
going to w<H-k rashly, without knowing what he 
was about. 

" But, father," said Harry, colouring, " I do 
not think I deaene to be praised for prudence; 
I was not prudent at all, at least not in the way, 
ysu ttunk. I would mueh rather have done it all 
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myself, and drawn my arch my own May, add 
different from this ; but I took this curve bectune 
the mason's centmng wiU fit it, and I thooj^ : 
you could borrow it for me; and that, -thoagfa 
you might perhaps allow me to build the bnl^ 
you would not like the trouble or expesae of 
getting boards for me to make a centering tar- 
^nyself; besides, I was not sure tbt^ I oould 
/make it all myself." 

" Well, Harry, since I cannot admire yoar 
prudence, I am the more satisfied with your 
honesty. Now what assistance do you want for 
Tyour bridge? consider, and let me know to- 
jnorrow." 

*'I have considered already, father," cried 
Harry, "and if you please I can tell you all to- 
day, and this minute. Stones, in the first place, 
and I know where they can be had, and where 
they are of no use ; ia the ruins of the c4d garden- 
wall, which is now rebuilding of brick." 

" Granted, as many of them as you WMit and 
can carry," said bis father. 

" But there are some too heavy for me," said. 
Harry, " Will you order the boy aad the ass' 
cart to bring them V --. 

His father assented. 

" And will you order for me lime aad sand, 
enough for ntortar 7" 

■ " If you can tell me how much of eadi you ifwit>: 
Harry." 
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Mx coidd, fei he hatd inquired from the stone- 
joaMtax how much had been used in buildiog the 
brtd^B of the same size, and he named the 
qixRBtities. Then he had farther to ask for a 
baeketr a hod, a trowel, and a plumb-line, and 
iheiBaaiHi'a centering, and the mason or the mason's 
mao, if be oould be had, for three days, to assist 
hinn in lifting and placing the heavy stones. 

Lucy held her breath with anxiety while 
Hany iMtered all these request, fearful that ao 
many at once could not be granted ; but her fathei 
■waa {deased by Harry's making them all at once, 
and by his having so well considered what was ne- 
cessary for his undertaking. Bucket, hod, trowel, 
plumb-line, and centering, all were granted; but 
there was a doubt with respect to the mason, or 
the mason's man. 

"lam wiUingtogireyou all necessary assistance 
of hands, but not of head, Harry. I cannot let 
you have the mason, but I will lend you for three 
days the mason's man, who, if I mistake not, has 
bands but no head." 

" I am glad of it, father," cried Harry ; " I 
mean so much the better for me, because, if be 
had ever so good a head it would be in my way; 
it would hinder me from using my own. Then I 
^ould not learu, as you said, from my own ex* 
perience. I would rather do all that I possibly 
etta. of my bridge myself. I am sorry the arch is 
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not my owu, but that could not be b^wd, you 
know, fath», oa account of tbe eeaitmDg." 

" Howerer, just the curve of the ftuch does not 
much signify, I suppose," said Lucy. " One 
efaape, one curve of an aieh, is mucfa the same or 
as good as another, thou^ not so pretty, per- 

" There you are quite mistaken, Lucy," said 
her father. " One curve, od the coutrary, may 
be as pretty but not as good as another, not as 
capable of sustaining w^ht, not as durable. 
There is a great de^ of diSereoce between oaa 
curve and another for a bridge, as Harry, when 
he has nnire knowledge of scimce, will be able to 
explain to you." 

Harry again expressed bis regret tbat be bad 
this arch l^d out ready to his hand. 

" In short," said he, " now the most difficult, 
the most scientific, part is done, and I have only 
to do the easy mason-work part, which any body 
can do without naakiog any nustakra, or requiring- 
any ingenuity." 

" There is no danger, Harry, ot your not find- 
ing sufficient difficulty before you bare doD& 
There is toom enough left, I prooiise you, to 
mde mistakes, and to exercice as much ingenuity 
ab you possess." 

Harry brightened up again on bearing this, 
and so did Luey. 
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"The more diffioolty, tfae more glory," said she. 
As soon aa all was proridad, which was not 
qnite so ipee^ly as Locj wished, Harry set to- 
work : first he cleared and lendled a i^aoB od the 
bank on' eacb nde &r his foandalioas ; then, 
while the heavy stones were drawing up by tlis 
SSB, he was ba^, very busy, making mortar, with 
1^ asaistanee of the man mthmt. a head. The 
great fbundadon stones were then fdaced, Harry 
taking particular care to diooee the most solidr 
weighty stones, and to hare tbem laid lord and. 
firm. Then came the wooden frame-work, that 
was to support the mason^work while they were 
bmlding ^e ardi — the Gent«ring, as Lucy knev 
that it was called i^tid die would hare liked ta 
have examined it, but she woidd not intnnipt 
Harry at this moment, for he was eager to ha/r» 
it put up, and to get on with the woik. There- 
fore ehe stood by withont inteniipting the opera- 
tions by question or remaik. The centering was 
hoisted up and fixed by Harry and the heaiUeaa 
man, whose hands and length of arms were, it 
must be acknowledged, of manifest use upon tliia 
occasion. The woodm arch was raised to tha 
height at which the stone arth was to be buflt 
upon it ; and it was supported at each side by vp> 
right props. Between these and the wooden frame,' 
wedges were put in ; and Harry, bti^ as he vnt^ 
stopped to explun to Lacy, that these wodgnr 

D.5™t.b,Google 



^W 'EHS BBID«B; 

were to be knocked oat trfaeo the brld^« TVas 
complied, and that the wooden arch bemg re- 
moved, would, as it waa to be hoped, leare the 
stone one standing firm. 

Then the bmlding of the arch \>egsn. We eionw 
not foUow the work, stone by stone, aa Luoy ' did, 
with tmtired sisterly sympatbyi not only stoar by- 
stone as each was placed, but as they vttn many 
a time displaced, and were tried over and over 
agdn before they fitted. To Lucy's aurpiise and 
mortification,slie observed, that even the stupidma-' 
son's man.by longpractice, could judge better which- 
stones would best fit,. and how they would best go 
into certain places, than Harry could with all bis 
quickness of eye and sense. This was rnqst ap- 
parent the first and second days ; oq the third, 
after even, this little practice, Harry found his 
eye and hand improving, and his eenae began to 
get the hetter of his awkwardness at his new trade. 
After this third day's long aniil hard and hot la- 
bour, the arch rose from each side till, it nearly 
met at top, mid wanted only the puttiog in of tits 
last stone, the key-slone, to complete the work. 
Harry allowed Lucy that, when this was put in, 
all the parts of the arch were pressed together, 
and that none could give way without diajdacing 
the others; each part tended to support each, 
and to hinder any stone from being pressed up- 
wards or downwards more than another. 
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"So it -is impossible it should coaie down as 
long as it is an arch," said Lacy. 

"As long as it is an arch impossible," said 
Harry. "All we have to desire is, that it 
sbould weTCT alter from this sbape ; and I do not 
see how it can," continued he, looking at it, " my 
butiBMitfl are so secure, there is no danger of their 
giving way or being thrust out by any weight that 
will go orer the bridge." 

" No« then," said Lucy, " you will take away 
all this wooden under-bridge, and these props, 
and you are to knoclc out the wedges, that you 
may take down the centering, now the bridge is 
finished." 

" Not yet," said Harry ; " we must leave it some 
time for the stones lo settle, and the mortar to dry 
a little." 

Lucy's impatience yielded to her brother's pru- 
dence, but he was very eager himself for the taking 
down of the centering. That trying time at length 
arrived, an anxious moment even to old experienced 
architects, veteran bridge builders. The wedges 
were knocked away — the props fell — the centering 
was lowered and withdrawn from under the arch — 
and it stood! Harry took breath, and pushed 
back hit hat off his hot. forehead. Lucy clapped 
her hmds, exclaiming, 

" It stands I Harry's bridge stands ! It shall 
he called Harry's Widge !" ' ■ 
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•' No, My mother's bridge," said Harry, " if 
you please. It was for her I built it." 

" And I will run and call her to see it," cried 
Lucy. 

'* And I will go for my felher," said Harry ; " I 
lupe he is not busy/' 

Neither father nor mother were to be foaad in 
the house. They were out riding, and tb^ staid 
out till it was so late, that Harry and Lucy tlunig^ 
k was better not to ask th«mto look at the bridge 
till the next day. ThetrmotherhadneTeryetsem 
even the plan, she was not in the secret. Tliey 
h^>ed that she would be delight&Uy surprised. 
It was settled that she should be invited mit to 
locJt at it early the next day. She was, m they 
arranged it, to be handed ov^ the bridge by 
Harry, to a seat which Lucy had prepared in a 
reees in the rwAa, on the opposite ^de, where she 
might sit and read happily. 

Alas ! who can answer &r to-morrow ? The 
DBEt day it rained, and the next, and the next 
poured in torreid». The rain beted without in- 
termission a week, a loi^ mdan<Ao^ week!-~ 
for in Rupert's Cottage they bad not the same 
laeaas of amusing and enq^ying tbemselres 
which they posansed at home; they had but few 
books, and those few belonged chiefly to their 
Latin or English lessons, llxdr father and mo- 
ther had been promised the use (rf tin liWavy of a 
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friend, nlio lived in die oei^bmriiood, and, i^a 
the faith ofthispromiBe, they had brought scarcely 
any books with them. But their friend, unexpecfc- 
edly^ called to town upon bwineH, was unfoi^ 
tunately for them absent ; there was no circulating 
Uirary, no book society, io tiiis part of the country. 

Ilwre waa on« adrantage, to be aure, in poaaeM- 
ing but few books, these were well read, and 
ttutay things found in tbem, which had escaped 
atteataoQ when in the nadst oS greater variety. 
At last, they were reduced to Johnson's DictitHiary ; 
not the delightful quarto, in which there are quo- 
tadons from the best authors in our language, ex- 
emplifyiug the various uses of each word : with 
the great Johnson they might have happily 
amused themselves at night, reading those quo- 
tationsj and puzzling iheir &th«r and mother by 
m^ing them gaex the aurora This had oflen 
been a &vourite resource at home. But now th^ 
had the little octavo Johnson, in which there are 
ooLj the meanings and the derivations of the words. 
Of this, howerer, they made what profit and di- 
TCTsion tbey could. Tliey picked out words tor 
each other to explain, and compared their own 
explanation with definitions in t^ dictioaary, 

" Now, Lticy, I will ^ve you a woman's word, 
to dam" cried Harry. " Let us see whether y«u 
COD n^laih the meaning as well at it is explained 
. b«n by a man." 
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Lucy made maay atteinpU, bar colour risuig. it 
tath mefiectual trial, and at lost she coukl not 
equal the man's definition of to dam, 

" To mend holes by imitating the teidure of the 
mnS." 

Lucy had her revenge, when they came to oeii- 
-Work, which is thus described by the leanted 
doctor: — 

"Any thing reticulated or decussated, at 
^ual distances, with interslioes between the intei> 
sections," 

" Look fiir dectatate," said Harry. 

Lucy turned orer the leaves, and read, " De? 
cussate, to intersect at acute angles." 

" Well) that is something like netting," «aid 
Harry. 

"is it? how?" said Lucy. 

" Why, you know," said Harry, " in a net, each 
tnesh or stitch is intersected, is it not, at awte 
bugles ?" 

" But it is not intersected," said Lucy j '■ for to 
intersect, mrans lo cut in two, does not it! uid 
the mesh of the net, instead of b^ng cut in tnor 
id joined at the comers. Is it not very extim- 
ordiitary that the tnan should say the very cou- 
irary to what he means, and to the stose of the 
thing?" " 

' "It wWi^ be very exttAordinary if it Were sO}" 
•udoauljeus Harry; *<'but I think to ir^ave^ 
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doeirnat divays mean to euC in two: I know in 
EtA:l id- lines are Bud to lie iatenectod, when thi^ 
are only crossed." 

'On tumiDa^ to tbe dicttonary, Huiy-finind 
himaelf supported in his assertion, for there ws 
two Jet^jS- to intersect. One^ is a Terb MtEve, 
Rteanii^ '* to 'Cut, to divide each other. The 
second is a verb neuter, and means what I told 
you,'* said Harry ; " to meet and ciois each other ; 
as in your net tJie threads do meet and crass- at 
tbe angles." 

" Yes," said I^cy, " but th^ must do more, 
not oaly cross, but be tied and knotted. I wish," 
continued ^e, <* that dictionary makers would 
use easy words, instead of words more difficult 
than those tbey are explaining, at least when I 
am as sleepy as I am now. - I cas look for no 
ttidre wot^s, so good night. Dr. 'Johnsmi> I am 
going to bed. 

" Let me put him away for you," said Harry ; 
• poor creature, you are fast asle^" 
' As he- went to pnt Johnson in his place, he 
saw another dictionary, by Dr. Ash, on the same 
riieir, and, takhig it down, said he had a mind, 
Kefore be gars' up tbe search, just to took in thip 
fci* rietfrortc. 

" It will do you no good," said Lucy ; ." aU 
die- dictionary people since Johnson's time hwe 
copied from bim, mamma told me so; 90(} eiu 

VOL. U. Q 
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OBfin tbof/sometiBaBB anka. But L.ftna to« 
sleepy to recollect it rightly. Mwna*^ w ul A 
joa be so good «». ttt tril: Iws afaairt Barmad- 



Hh- BMlilMir vJnd lum if hti koMt ^rimi- m 

a n a n t fa^ a euranKlgcsB. 

■* Vei^ a «m». a^alv iMiuilj ■ pecsoBr w 

"And can yan gamm tnm-.'ahak the woti is 
derived, Harry ? It b but Tair to tell yiM^ tbal 
it i» a earreptiaa •£* Mm F ii aa ih irerda, m pro- 



■■FreMh worda!" sadd Hin7,.''th«I baiv 
BD (^Bce. If 79a had' siad Eag^ wwdsi 1 
m^ham said two that just cons' iota ^r. head." 

"Oh! >ay them, -fori «n lura they are odd 
hf your- locJE," aaid Lucy, wakcaut|F wkh tbe 
hope of diversion. 

. " Cur flwncite^," eaid Hanr; " wy it (^iic^y, 
and it will atake eimamigrtti. And a eup 
mmcirBg is cms aad maeaij, i£ ytM attempt to 
tiikv iBB'baae tmm l»n." 

■ Lucy laughed, and tried to: r^nat cux mundi- 
ng- u -cAsD aid as ^^aA£j as she- coold, to 
turn it into curmudgeon for Harry;, aad hwi 
flaaUler wrote dowu far him thn derimtlon, ma it is 
tfmn ia the qaarto edition of Johwaa'a Die)-' 
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■ ."^ Gmtni'migetini'. ru a>, [Hib a visiini* ina>B«r 
of pronouncing cceur michant. Ft. An unftaMnt 

" N«» ham ia Aah's Diatbitavy," erM Lu^f 
** I 1^ ladt fer it; I an quite anrelte noir,' 
mamma. Bat stay ; kM^ Hany, tatt us what 
2«ti.t)iuk ia noaMby ' Fr. As-unksofni cor- 



" Fr. means French, to be sure," aaJdHarry^ 
" and aW' vnfcaMwn eowr «pnn d cn t asBt iofanson 
Ai» da wftli air I-mppoae^" 

" You suppose parfaottjr right," said Lutrf -^ 
" but now laofc how De. Aab 'nnder8t«K)d, or mis- 
imderstood it, tor want of knowing the meaiii&g of 
th? tva Fctn^ wovda. Here it ia. 

"' Curmudgeon, nom mA-.ttotn the-SVettd^ 
flg w, itlmaaiat;- wrfafcawl, corCT^wndaiit.' '" 

" ExnUeat !" criad Bany, Uughii^ ; " let 
me see it." ^ 

"•Oil, auMfima, can yea teU.u» any moreof 
aaek draU'nuataket?" said'Xuayt; . « I dare si^ 
tbare an- a> gnat imagn' laoae, . if .o«* couU bat 
fmi them ; . aMl I. abtuld 1^ . to. madia a list «f 
thettdU" 

" IW" ahaanf tb» pow~ dte t iw ui y mabnr/' 
nid Harryi: * "But. that would be T«ry «a- 
giirteM- <^ ^am aAer ali, Lucy.; fer omiulMi 
how often duttioBaries ha.Va' hdped . ua whew 
nc- wenetijgi/difteidties ; aiid bcnp. muth annai- 
2 
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ment we hftre hod from Johnson's ' <{tkic)t3- 
tjous." 

" In the great Johnson ; ob ! I acknowledged 
that at first," ,said Lucy ; " and you foreel this 
earmudgeon mistake was not your dear gresA or 
Uttle Johnson's, bo I aoi aot ungrateful." 

" But you know you triuinphed over hina, 
when you had him caught in your net-woriE," 
said Harry. 

" Because of his hard words," said Lucy. 

" Lucy," said her father, " did you ever hear 
the fable of Apollo and the critic V 

" No, papa ; pray tell it to me," said Lucy ; 
*' I love fables." 

" Are you an'ake enough to hear and under- 
stand it ?" said lier father. 

" Yes, papa, perEectly ; wide awake : curmud- 
geon and the munching cur have wakened me 
completely." 

" There was a famous critic, who read a 
famous poem for the express purpose of finding 
out all its faults ; and when he hod (bund them, 
and made a list of them, he carried bis list and 
his notes to Apollo. Apollo ordered that a 
bushel of the finest wheat that bad ever grown on 
Mount Parnassus should be brought; and he 
ordered that it should be winnowed with the 
utmost care ; and, when all the com was sepa- 
rated from the chaff, Apollo presented the chaff 
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to the critic for bis reward, and banished him for 
ever from Pomassvie." 

" Tbwik yon, papa," said Lucy ; " I uuder* 
Stand the moral of that fable very well ; ^nd I 
think I Iwid better baoiah myself to bed now. 
Good night, Harry ; 1 hope it will be a fine day 
to-morr«w.** 
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It was a fine day; all the dark cIoikIb hmA 
disappeared, and left the sky clear blue. The 
sandy soil had dried so quickly, that Harry and 
Lucy flattered themselves that their mother 
would walk out this morning, and they ran to 
prepare her seat beyond the bridge. 

But, oh I disappointment extreme 1 oh ! me- 
lancholy sight 1 The bridge was do more ; nothing 
remained of the arch but some fragments, over 
which the waters were rushing. The mountain 
stream, which had been swelled by the rains to a 
torrent, had not yet sunk to its natural quiet 
state; but was dashing down the rock tvith 
deafening noise, 

Harry stood motionless, looking at it. 

" I do not hear you, my dear," said he, as 
Lucy twitched his arm to obtain an answer . 
" What do you say 1" 

" Come a little further away from this noise," 
said Lui^. " I say that I am exceedingly sorry 
for you, Harry." 
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r^-*'^\acckjmi," and Hbary; "ao a» i-ssiry 
far myiel^ bat mnow will <b no good." 

" How could it happen, when you took suck 
tue about the hutments?" adtied Lacy' 

" I did not take, due enwagh," Miid Stny, 
* diat much is dear ; but it is &«t cleiH- to »e 
bow itoU happened, or why. The water corem 
iwaaj thing now ; it tubs, you see, orer thi 
banks beyond my foundations. We nuwt lu»t 
patiene&" 

- ' " (Ml, how hind . it is to- imwe patiaace soaae- 
tiznes !" said Lw^, with . A deep s!^ 

Harry could ■ not : forbear echoing her sigh. 
ithoagh he paaaed it off with a han iouBediatdiy. 
^itn^ng itwasinot naaaily. He wasdet^mioed 
to .besr hia dJmpptM ntnwn t like a nun, hut fa* 
could not help feeling it, 

' Id the evening, when the watei^ had -eubtided, 
Stbey wvisited the'phce cf their nis&rtiMUt 
ifVhile Hury luiroyisd'the'ruhiS'hdQW, add 'lOt- 
«inineciiinta-tfae caiffie of the disaster^ I,u^ st«o4 
oa the bank, lookingAltemately at his^ouuteiwqCf 
and at the fragments of the faUeo -bridge^ ja aU 
-^ respectful ailenoe cT sympathy." 

■ -.1 aee.now J»w it happened," . a&id. H^nj. 
"' Thoi^h Imade my butnieats Strang. enoughj.I 
•did not go down to the salid rock for uy-fifuwlaT 
tions. I built them on the bank, which I thi 
U tbs tnne was fiiin enbiifi^:" 
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"So did I, I am atur^" said Xiucgi ; " kutasw 
firm and liurd as tine groliud I am oew stwiding 
upon." 

" But it was all sandy soil, as you caa aeo 
here, where it has been broken away," said 
Harry ; " and I perceive exactly how it happened 
When the rain swelled that mouotaia twrent^tlw 
water came higher under oiy arch than I ever 
expected." 

" Who could have expected it ?" said Lucy. 

*' There was not room for it to pass uDd^' 
neath," continued Harry ; "and therefore it pressed 
against the sides of the arch, and rose up over 
the banks. Then the earth and land- w«r0 
loosened, the foundatlona were imdermined, tiw 
stones were swept away, and then down (ell our 
arch." 

" Poor arch ! poor Hairy 1 " said Lucy. " That 
horrible mountain torrent ! how vi<^^t it was I 
Who could have thought it, who had only seen H 
running gently in its peaeeaJale vray 7 But it is 
all over ; we can never have a bridge here ; we 
must give it up." 

" Give it up, because I hare made one mis- 
take !" said Harry, " and when I see the cauae of 
it ! Oh, no i if tny father will bti^ let me try again 
— ^'and h«« he is, and I will esk him," «ried 
Harry. 

His father, who had heard of his miafortun^. 
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M>»-c(Mt!iig to cendok witii hiin; a^d to intioira 
bow it had happened. Hvry shoiTMl bHn» 
" You were quite right, father," said he, " in 
foreseeing that I should find room enough to 
miike mistakes ; and so I have, yo\i see. But 
tliis was my first attempt, and now I have learirt 
something hy experience ; will you be bo kind as 
to let me try again, and let me have the aasint* 
ance of the mason's man for three days mwe ?" , 

'niree days more of a labourer's work, at two 
shillings a day ! Some pei^le would consider dits 
a great deal too much to give to the mothers 
bridge, or rather to the saris bridge ; but Harry s 
.kind father did not think so. He. was pleased to 
find that his sou was not discouraged by disapr 
pointment, and that he bad iminediately set 
about to discover the cause of his failure; and h* 
tcJd Harry, that he should have the maatm's 
man for three days, to make a second trial, upon 
the same conditions as before. 

" And will you h^p me, father, to find a 
better place for my foundations ? Will you, 
father?" 

" No, Harry ; do it i^ yourself," 

He would give no opinion or advice : he pur- 
sued his walk to the wood, and Harry was left to 
determine his plans. After much careful delibe- 
ration, he decided on a place ahttle higher up 
the stream, where the foundations of his but- 
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tNBcbvFoaa Mud or loose-flvih iboukl be Ti'hrit 
amij by tfaa torr^ Hid«gMD'«xp«B»thaii| to be 



After Ktdrag -tiaa pMM, Irad' Tnaamrifiy tliB 

spm and .fAher -dinwBiiiMi, ha npaitcdto tbf 
Ma-Ahbrfr- to drnr .&e :plBB.and elevataau of hii 
Mcaod bridge. ' 1^ tdrsMU.- being Tia^rindar, 
and tbe baaiis much h^hn in (iienevsitualioa 
tbtt be fasd cboaen, it wa« dear Uut the arch 
eoold sat be the suae «a the first ; aad at Haa 
im seeKied t« njoice, and so did Lucjr ; ,{(j^ 
^mm it'woidd be, all his om." Ifedesimbwl 
an^iea of Tatious ourrea-oa the saadft; -but b^ 
had BO exact piiiK^le vr rale to gmde bim 19 
what he was abobt; he had, a general notiMi 
that the stKii^th.oF.hia beidge.iiHist depend i^ 
sbne de^«e on the cone.'Or the proportion' bv- 
ttreec. ita-span and hogfat ;; aad that th^ weight 
and pressure it was 1» bwcr os its difisrent partf 
thoold be caleuhEted. : But bow bo ^copnlpU^'all 
.this, sc how to choase. the:b«8t auvb.; fiir Uu| 
situation, he did not know. He could be .guide4 
only by his eye, i^ a soit lof feeling of prop^tton ; 
l^guee^ in ^ort,- Luby.amsted- faim mth her 
'feelings and taste as io vhkfa WBBlhe prettiBtt> ; 
"My dear Hany," cried she, ? that- higjb 
■pMDtedarchis vary ugly; it,mU nnwr db : -|mtr 
■tott btidge was a miieh pvettiee cuw^i" ; ■■ ,t 

D,5™t.b,Google 



.««IB«M'« VAtmns. SOB 

' '•«>k iaiet ht -'4tiia beigltt, ar^ ■ ^mrf' 'mA 

tlte rode, viUefe h ftr beMr Ae teii*. The 1^ 

the ^nth ~«B ' ektli aide, .awl^ nten the^ bri^pe 
isboitt, >I Bhall fil up the q)aoB ■ be l» » ui ll» 
«idUsaad ttie Wi^ -W^ Man aut . eutii, jarf 

side." He drew tbe i^ofe- for ber, and sbe.mM 
isiAfied.: 

But now Harry had to consider the mtwob 
■iiffidroftt«eBtmw^fta'fa$s!aB>ruefa. Hn fatlier 
llad said, thfttif be-eauUtiukeoneforbiiBadfHe 
miglit do to, «id tibat'hew*alds^ipiy htmiridi 
Ixmrds, if .be could ' tdl ^ tan ^aetly wlut- he 
%anted. Harry fertmiabd}' knew wJuthewantod; 
but he Tt^ .a«bani«d, arbni be^ eoMe to.wnit 
dciwti all that inviA be i 



' "1V«lve thm boai^B, each four-feel long awl 
iiine rnehes «kle ; and tliree fabaKlB, wxCeet loogb 
which are e^^ M be slit into two pxrti £ir lissf 
And six iiprightE, of any peces of rough wood t 
nnA nails, one fainted wad a half." 

His fa^er Kened satisfied with tbesediatHet 
orders, alid (aid iiim that he sboidd luive aJl that 
(k required.^ Next monuBg tbe tarftntee xoA 
4iiB b^ arfiv«di heaowg tJie «ndhed-f(ir boandsfli 
Iheir sboUlden. ^e momait/HanT^ olitaiaari 
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a o( ihem, to worit he frent toau^luA 
ceBtning. Flat on the ground be laid four ei 
bis four-feet boafda, tmt fiwrning each sideef t)i# 
pointed arch, and, bringing their ' upper .ed|^ as 
neaii; as he could bring straight, lines to aauer 
thing like the cuires which be had naarked 
upon tba ground, the ends of the boards were 
la|)ped over ^riiere Ak^ joined, and the coroen 
were left projecting on the outside. 

" It is not in the least like an arch yet," said 
Lucy. 

" Have patience and yon shall ae^" said Harry. 

With all Ae demsion of a curpentw who kuswe 
what he is about, Harry bored holes.for his nailjv 
and na^ed the lueces together as they lay, thre« 
' nails m each nde joint, and four at the top. Tlien 
he nailed one slip of one of the ux feet l*ng boards 
a»osa hia iTood«t arch at bottom, to hi^ it tot 
gather, and another piece half way up, \a braee 
and strengthen it. Then he-sawed off t6e jutting 
corners of the boards, nhidi had been left sticking^ 
out ; and chiselled and planed away parts of tho 
outer edges, to bring tiiem to thecurves b^ wanted 
Three such frames or wooden arches be luadft ia 
the saane manner, and ^uetdy of the same siae. . 

Then having determined on the proper breadth 
for his intended bridge, and baring marked.it tm 
.die ground by two parallel ^ee, and drama 
lOKitlKr midway batwcwi them, he placed the 
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it efect oa their lower edge, an3 exactly upon 
ibe three lines. Wkh ready Lucy's assistance, 
and MiTJe broken branehes, he secured them steady 
And upright; and then proceeded to roof thsm over 
wiA narrow slips of tfood, bits of paling, which 
lie had prepared for Ais purpose. These be 
Aiul«d across the top of all the three arches, leaving 
iatM^als between of the breadth of ea(di slip ; so 
that, when the whole was done, Lucy said that it 
looked something like the model of the roof of 
a house. 

The next day's work completed the centering. 
Props, wedges, and cdl were prepared for putting 
it up, and going on with the masonry. There 
was no hindrance IVom the stream ; the little ri< 
valet, now sunk to insignificanee, ran so quietly 
down its peU>ly bed, that Lucy could scarcely 
bidieve it to be the same which had roared so loud, 
and foamed so high, and had done such mischief 
in its fiiry. - 

The niason-work of Harry's second bridge 
wait on more rapidly than that of his first; his 
eye and hand having become more .expert in liw 
tuiilder's art. " He worked, end wondered at the 
work he made;" or rather Lucy wondered at it 
£» hini. 

" How oae improves by practice ! " cried she, as 
■he stood by, lo^ngtm, while the arch was clew 
ing. TJm key-stone wa» in before they left off 
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|iB«k-on tb» fHHTtbday, ai^ fli«triiiwjphaM SmI^ 

' Bui thtfv%mk oi tiie anb only ma fiai^hed^ 
BUiicbieMUiMd tobedaiw. todase-up the hollow 
'<^aaiBh Hd* of tbe. bridf^ betwem it. aw} tW 
lumka. 11uB.waa.tabe.6Ued ia with stoaes-aaA 
eaith, doRB to the - rodiy feuadatioB. A. haor); 
job,, and baav% tbay- felt it 1 Thai three dw^ 
allowed tbtcft of help froBa.th»v lieadteaa naan, or, 
H iatt^ sew iq gratitude £v hiv semcea adad 
bim, the handy man, were passed. Th^ were 
1^ t» tbciBa!ri«es,.aad obliged t«' being the ttmes 
and the eaitk flow a'diatasBebf nwf yaxdarWRd 
i^» a heights The han^.mao bad csnied hs 
barrow <^ add tbey hwl only one whadl-banew 
udabaaket,i{ bai^at it coold be eaUad, wMtla 
waaa*iB&n» that it let tbniugli.iwiitiBual dhhh 
^j-jp off §mad. Lu>y> hoMever, Bacaded fhai 
With a plaitb^ of aea-Wed and stDfiQg»oe bomi^ 
and refrained, as Harry was busy, &OBt s^v)^ 
aametfain^^Attcotddhaje aaid, ohaat thsfiiBm of 
du Paaaldn. . 

Whea at last both gt^' wore, filed Hff aMdmdi 
tBamplad,. ami ■ Hfcrry waa spreadiiig ^raffdm tfaa 
KtadoFer tbe^ bridge, Lucy: bal time- to rat, Gw 
they had but one shovel ; and, while he sborelled 
wray, sha sat bur a lai^ maaay stoor, amusiDg 
Uaraell' with obaacvi^ a conmnnityjif anta^ whoaa 
dvelUagf- had -been dntariKd. by-tiu obh woj^ 
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Mb w»ra toitin]g on in search of new 
InbitatiDDB, eacbi witk Uswldtcload in bbforcspa, 
kH'foUOTnitg^tbe leader, through the man, and i^ 
tfan-stme,' t»tb«n a Knk-of ptvilsm height, and 
MEttrcefy' praeticabfo Mcent. Once, when » wajr- 
wem^^ had just nacbed the sUmiait, a white 
^«^diee[ treadwnms pebble inifrrrefled. He 
rnwd one httH of his bedy, ao » to be ahmot per- 
jpeofiddar, amd, wabMing sbovt hk little bead 
from gHe to side, defiberated which way be could 
ge/N- Trftetherbe could go at alL Oa he went 
straight op the slippery 'hilL On the piimarie- of 
the wtnte pebUe, saotiherpiBaacte arose of spark- 
ing miea, whose projeetiag pmls; proved fat^ 
Stmiog^teTeaehtbefineof tbeBe/he lest his h» 
lance; he -fell head over heds^ ii ants hne heelai 
«mI' at the bottom oflheUllUy en his bock on the 
tend, Tor a moment briplesai But the next instaait* 
bHBg-BB ant of spirit, he' righted hinsel^ nsaoMd 
hmload, and his labourup tbefailL Labauritr vaimi 
^ns time a treaefaeroos n^, niR« tirachcroi 
than the pebble, a springy green rash, " <» 
hnawfa of sedge, hangtHg from above, tenpted him 
tor trust 'himself on its'snooth green side. But 

" The wind-bll a blowing, and tat il Bi goinj, 
' And gaT* out dear jo; a moit tenible toil." 

- liueybeldovt a helping finger, and, n&Mg him 
up, placed him safely at once upon the rtrj pi»- 
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nacle he hgd been ao loug labouring io attain. 
Away Ite ran, as she hoped, perfectly happy. She 
was partieularly pleased with him for this ; be- 
cause she had sometimes helped up ants, who had 
not seemed in the least obliged to her for her as- 
sistance, nor at all happier for it ; but, on the .con- 
trary, by turning back directly, or not going the 
way she wished, had provokingly given her to tm- 
derstand that they would rather have been with- 
out her interference. In spite, however, of these 
incivilities, and of the little disgusts they had at 
the moment excited, her love for the species had 
continued. It had, indeed, conimenced happily 
in early childhood, at the time when she and 
Harry used to watch thepi making their cause-, 
way, and by reading the "Travelled Ant," in 
" Evenings at Home;" it increased when she read 
Irith ber mother that- entertainiitg paper in the 
Guardian, weU known to young and old; and it 
had been of late renewed with fresh interest, by 
some curious anecdotes, which her mother had told 
her from Huber's History of the industrious race. 
" Harry," said she, taking up her basket ai^iu, 
"I feel quite rested; I have been yery hapj^ 
looking at these ants. I am sure this has rested 
me better than if I had been the whole time yawn- 
ing and thinkiug of nothing at all." 
- " Pray, eon any body think of nothing at all f 
Bffld Harrv. 



Ob, Google 



TRIALS OF I'ATIIlTICE. 241 

•* Let every body answer for themselves," said 
Lucy. " I think that I have sometitnes thought ' 
ofnothiDg at all, but I am not sure: yes, indeed, 
I remember saying to myself, ' Xow 1 am thinking 
of nothing.' " 

" But, then, my dear Lucy," siud Harry, " your 
own very words prove yoitwere not thinking of 
nothing." 

'• How BO?" said Lucy, 

" You were thinking, that yoii were thinking of 
nothing at all," said Harry. 

"I do not understand," said Lucy. " Is not 
this nonsense, Harry ?" 

" Oh no, my dear ; it is metaphysics," said 
Harry. 

"And what do you mean by metaphysics?" 
asked Lucy. 

" It comes from two Greek words," said Harry. 

" But I don't ask you where it comes from," 
said Lucy, "but what you mean by it ?" 

" I — " said Harry, a little puzzled, '* I mean 
—I am not sure— I believe metaphysics is the 
knowledge of our own minds. But now let us go 
on with our bridge." 
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Tub striking of the centerbg was as aiuuoiift a 
mometit for Harry, in bis second bridge, as it had 
been in his first ; more so indeed, for this arch was 
all of his own conslructitHL Oautionsly he with- 
drew the wedgesj and lowered the centering some 
inches. A clear space between it and the atoas 
arch appeared, Uirough which Lucy, as she stood 
low down on the bank of the riTulet, could see, 
and perceiTing that the bridge now stood unsup- 
ported, she ran up to Harry rejoicing. 

" But you are not satisfied, Harry ! Why do 
you stand so silent ? What are you looking at ?" 
said she. " What do you see V 

" I see something that I do iiot like," replied 
Harry ; " I see some cracks there at the havnchtt,. 
at the sides of the arch." 

" Very little cracks," said Lucy. 

" Tbeoo. bees only from the settling of the work, 
master," said the handy man, who had cmne tOs 
help Harry to take down the centering. " I dare 
to say it will crack no more when so be that it bees 
all settled. It is right good mason work as hands 
can do, and it wilt stand as long as the world stands, 
I dare say." 
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" I dare ^ay it will,*'Tepeated Lucy, glad, as m 
bU are, especially on subjects where we are i^aonutt 
and anxious/to catch at the support even of a dan- 
to-^aylroiD a headless man. Harry, without listen- 
ing, jumped down to examine his foundations, asd 
•ape up again with a calm, satisfied lo<A. " My 
botments are safe, they canoot be forced away, 
they cannot be thrust out. We may take down the 
centering and cany it quite a't^y, carry itto the 
bouse ; I promised my father to return the boards." 

" And I may run home and call papa and 
mamma to see the bridge standing alone, in all its 
glory," said Lucy. 

Shewrait; but Long Harry, w^ted for her re< 
turn. Once he thought he heard a carriage: too 
true I a provoking carriage; the first since they 
had come to Rupert's Cottle, that had arrived. 
Lucy returned breathless. 

"Mamma adrises you, Harry, to come iti" 

" Does she, indeed ?" said Harry, much discp- 
pointed ; but recollecting what had happened the 
last time he had neglected a summons df this sotl, he 
immediately turned bis be^k on his bridge, and fol- 
lowed LuCy. She was desired not toteU him who 
the Tisitors were, and he did not care, he aaidi he 
did not want'to know their nanies ; t1^ must be 
strangeTs, and of strangers, one name was tohim 
the same as ancitber. He could have wished to 
know .how -many people th^pe iKFe, but Ltioy 
b2 
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seemed to consider !t her du^ not to answer this 
question, and Harry forbore to repeat it. Thou gh 
he had conquered his original habits o( bashful- 
Desi, sufficiently to be able to face strangers with- 
out much visible repugnance, yet still he felt aa 
inward reluctance Nevertheless, courageously 
be turned the lock of the door, and entered the 
sitting-room. To his relief, for it must be con- 
fessed, notwithstEijiding his intrepid entrance, it 
was a relief to him, he found that there was not what 
he dreaded, a formal circle. There were only two 
people ; an elderly gentleman, whose countenance 
was benevolent and sensible, and a lady, seem- 
ingly some years younger, of an engaging ap- 
pearance. Harry liked his first look at both, and 
Lucy liked their first look at him. He studied 
tbem, as he stood beside his mother's chair. He 
perceived that she and his father liked them ; 
that they certainly were not new acquaintances, 
more like old friends. Aiding his remarks on 
physiognomy by listening to the conversation, 
he presently discovered, that Rupert's Cottage^ 
and all that it contained, of furniture at least, be- 
longed to them; that they were the persons 
who had promised the use of their library ; and 
that the performance of this prombe had been 
delayed by their absence from home, and by a 
hou ekeeper's mistake about a key. The library, 
however, was now opeUj and books and every thing- 
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at Digby Castle was at their service. At last the 
lady's name came out. Lady Digby; and tbp 
gentleman'Sj Sir Rupert Digby. 

" Now," thought Lucy, " I know why this is 
called Rupert's Cottage." 

Something was said about the pleasure or a 
former meeting last summer, and Lucy then 
whispered to Harry, 

" 1'hege are the nice shipwreck people, I do 
believe." 

" Nice shipwrecked people ! Where were they 
shipwrecked ? " said Harry, " on this coast ? " 

" No, no, not that I know of; I only mean 
they were the morning visitors the day of the 
puddle and pump, who told the story of the bhip- 
Wreck," said Lucy. 

Harry understood by this time what she 
meant ; and much did they both wish that some- 
thing would turn the conversation to shipwrecks ; 
but though they got to the sea, it was only for 
sea-bathing ; never farther than to a bathing* 
bouse. Then Sir Rupert and their father began 
to talk of public aHairs : no chance of shipwrecks ! 
Unexpectedly, Sir Rupert turned to Harry, and, 
in his mild manner, said, 

" I am sure you must wish us away." 
" " No, sir, I do not," said Harry. 

" Indeed I " said Sir Rupert, smiling. 
' •• I did, when I first heard the sound of your 

D.5™t.b,Google 



146: IBB K 

«UTtage,"'.Baid Hsny; "but not nace I have 
tmax you." 

" And I know vAiy you wished i» sway, when 
you heard the first lonad of our wheels," said Sir 
Rupert. " I heard something of a little bridge- 
which your mother was gmng out to see, just as 
we can^ in. Why should not we all 'go to look at- 
it? Pray take us with you: I am interested 
about it for our own sake, you know. If it 
should stand through the winter, as I hopek will,' 
next summer, when we come to this cottage for 
sea-bathing. Lady Digby and I may profit by 
rtc mother's bridge; you see I know lis ncone 
already." 

Lady Digby rose immetBatdy to second Sir 
Rupert's proposal. While Lucy went for her 
motherV bonnet and shawl, Harry ran on before, 
to-set up a red flag, which she had made for him, 
in its destined place, at the Hght-Hand side of the 
bridge. Knowing what her brother was gone to* 
do, and anxious that he should have time to- 
accomplish his purpose, she rejoiced at every little- 
delay that occurred on their walk. She was glad 
when her mother stood still to look atthc flapping' 
flight of a, startled sea-bird; glad when Lady 
Digby stopped' to admire the growth of her 
faTOurite myrtle j glad when Sir Rupert slackened 
his pace, , to tell the history of a W€^ing-birch 
tfee,^-wiiich"he had "plarited when he^wasa-'bc^. 
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Bnt. hf t&B tiine thii naa ended, she Degas ttf 
Aink Hany must be ready for tbem, and grew* 
ia^iatieiit.to get onto that tuni in the walk nhere 
1^ expected the first sight oftbeflagcrf truiraph; 
hot DO red banosr strea^iiiig to tbe wind appealed; 
She. saw setcral mea stsoding near tbe bridge,- 
and she ron on to see what they were dohig,'and 
what delayed the hoisting of the Sag. When 
ahe came nearer the spot, she saw that the people 
had gsthcRd round the asB-cart. The ass had' 
taken an ofaatinate fit, to which report said that' 
he was Bohject, and no power could now get him' 
over the bridge, though he had crossed it ones 
whh fai> empty cart. His leader. Dame Peyton's- 
SOB, a good-natored boy, who was very fixid of> 
him, pn^d diat be might not be beaten, and 
aadertook to get bim on by fait means in time ; 
but the ploughman had become angry, it imng 
now n^ir his dinner time, and had b^;tra to be-- 
labtuir. the animal with bis oaken «tick. Harry 
stopped his fury, and declared that he would 
istha tbe cart nerer went orer his bridge, than 
that the a« should Jae so ill used. 1^ aas stood 
trembling aH over, the boy patting him, and 
dieering him, 'and engaging for' him; and the 
pWughman resting- upon his stu^ sulkily mnt* 
tering, that while the world stood he would neror 
get the obstinate beast over again, without n 
good cudgel. It was just at this time that Lucy 
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t^oine up, aad Harry put into her haoda the flag 
of triumph, telling her, that they had been obliged 
to take it down, because they thought it frightened 
the ass. All manner of coaxkig words and ways 
were now tri^ on donkey, by little Peyton and 
Harry, alternately and in conjunction, but all in, 
vain. One fore leg, indeed, he ^vanced, but 
&rther he would not be moved. By this time. 
Sir Rupert and Lady Digby and Hany's father 
and mother had arrived; and as noon as thty saw 
what was going on, or rather what was ixA. going 
on, they commended Harry's forbeaMnce and' 
patience, and were inclined to think, that it was 
not, ae the ploughman prbnaunced, slieer obtti- 
Tuiej/ia the ass, but that he might have some good 
and sufficient reason, or instinct, for his refusal. 
Harry's father, standing on the bank wher« be 
had a view of the arch of the bridge, observed 
the cracks which had first startled Harry, and 
which now w«e more alarming ; for, as even 
Lucy could not help acknowledging to herself, 
they had opened wider. In one {dace, fU>out two 
feet from the key-stone, just at the turn of the 
arch, there was a crack hidf aa inch open, 
and zigzagging through all the niasoo woHe, 
the mortar giving way, and the stcokes •»* . 
paraled. 

" This is a bad job, my dear Hany," stud his 
father. 
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** It is, firther," said Harry, " I am gUd they 
did not force the ass over.". 

** I am. glad vok Bt(q^>ed them, my dear," said 
his mother. 

Sir Rupert Digby now coming up, told Lucy, 
that he had sepn an elephant in India refuse to 
go over a bridge al^r he had once put his foot 
upoD it, knowing, by his half-reawHiing instinct, 
that it was not strong enough to bear his weight. 
" No blows or entreaties," he swd, " can force or 
prerail upon an elephant to attempt to go over a 
bridge ^at will not bear his weight. The 
masters, and the engineers and architects, may be 
mistaken in their caleulatioiis, but he never is." 

Harry asked his father wh&t he thought could 
now be done to strengthen his bridge, since it 
seemed it was not strong enough even to bear the 
ass-cart, 

" Mamma," said Luey, " even if HarryV 
bri^;e will not do for carts or horses, it will 
do perfectly well for foot passengers, for you 
and me, mamma, do not you think so 7 Since 
it bore the weight of the as&-cart once, it 
would bear mine, I am stire — I should not be 
afndd^-much — to try. I will go over it, shall I, 
Harry?" 

" No, no," said. Harry, catching hold of her, 
* pray do not," 

" No, I desire you will not, my dear Lucy," 
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Biid ber ttAer, " tlO it has Been detenmned 
whether it is safe or not." 

« And faov Bhal) we do thtt, father?" said 
Harry, aiuuously . 

" You Bhall see, Harry." 

His father wdered that die ass should bo' 
rri^ased, and that the cart should be filled wilJi 
atones. Then he desired two of ik» men mba 
were standing by to ndl this loaded cart.l^ the 
shafts, as they would a whedbarrow, up on the' 
bridge, and to empty it on a spot iriuch he 
pointed oot to them. This they -could do without 
gmag beyond the sound part 

"Ob papa!"' cried Lucy, "it will all ooau 
down — ^what a pity !" 

"We must try the bridge fturly, my dear,", 
said her fadier, " by puttii^ as much w«ght ok. 
the weakest part as it b ever likely to hare to- 
bear. If it stands this, you may saffJy go over it 
afterwards. If it fail, Harry will, at least, have 
the satisfactim of knowing that no human cn;a-< 
ture will be hurt or endangered,' 

" Thank you, father," Hany ^uld hare said, 
but the thundering noise of the emptying of the 
stones forbade. All his soul was in his c^es, atnd. 
fixed upon the crack. It opened more aiid more, 
and a new crack appeared ; the sides of the an;h 
baring been pressed inwards by the great yrm^sK 
placed upon the haunches, fproed the crowB'Of 
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Ale arch npvards: and though the key-stoBr, 
wMi one or two. stones aa esdi aide of it, iren 
held together by the mortar, yet. the weight of 
esrth on the sides had piuhed most ol the others 
but of diMT' places, and the whifle bridge hung in 
a perilous state ! 

"Oh! poor Harry's second bridge!" cried 
Lucy. "Oh motlier! are not you: awry ftv 
him ? " 

" Very aorry indeed, Luoy ! especially as he 
bears it so well," said bis mother, looking at 
him, as he stood collected in himself and re- 
Mgned. 

" Thank God, nobody has been hurt by it," 
said he; 

" The other aide is safe still," said Lucy,"~ 
' there is a pathway there broad encrogh ; could 
not that do, and could not this be repaired ?" 

" No," said her father; " it will be better to 
make a new one^ or to have none at all. At sU 
events, this bridge must not be IcA in this cou' 
dition. It Eoight tempt people to go over it, and 
they might meet with some accident." 

" Oh ! father, let it be taken down," cried 
Harry^ " I will help to pull it down myself." 

" That would be too hard upon you, Hany; 
It- shall be tdien down for you," said his father. 

He gave the necessary orders, and the woA 
eoinuAnced ' Lncy tnmed away, u^^aUe to stuid 
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the sight of the total deiiiolHion of Hatty's bridge 
Her eynipatby Comfoned faim, aod he lo<irf[fd 
grateful)^ towards her. 

" What I think roost of, father," said fa«, " is 
all the expense you have been at for zoe, for 
nothing, all wasted !" 

" I do not consider it as wasted, Harry/' said 
his father ; for it has amused and emfdc^ed yOu, 
and has taught you something, I hope." 

" Certainly," said Harry. " My first bridge 
taught me lo take care o£ my foundations. You 
see I did not make the same mistake again, 
lather. I^ere are my foundations safe and sound 
upon the rock this minute, look at them ; if 
that would do me any good," added he, with a 
sigh. 

" And what have you learned from your second 
bridge V 

" From my second misfortune I have learaed 
not to put too much weight on ray haunches, and 
to put more on my crown," said Harry. 

" Yes, it was all that wdght of wall and earth 
over the sides of the arch ihat pippin-squeezed 
the key-stone up and out^" said Lucy. " But, 
Harry, you know you could not help filling up 
the hollows between ^e banks and the arch ; 
you might, to he sure, have made your arch 
Jower." 

" Vea, as you said at first, when I drew it oo 
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tli6 sKod, Xiticy, my arch was too high for itf|> 
breadth, that made it weak ; I wish I had tafc^q 
your hint." 

" But I only said so from a sort of feeling," 
said Lucy ; " I had no reason. How much 
lower would you make it if you were to try 
agaia ?" 

" I do not know," swd Hany, colouring as 
Lucy pronounced the words, try ^aiii. " I have 
not thought of that. I should be ashamed to ask 
my father to let me try again, it would be too 
much." 

" I should not think it too much. Hairy," said 
his father, " if it would do you any good ; but I 
do not think it would. You have learned some- 
thing by your failures, and you have acquired 
some little practical skill In handling a trowel, 
and in atone building, but you are not to be a 
mason." 

" I only want to know how to build an arch 
which will stand," said Harry, " and I cannot 
bear to give up till I can learn that" 

" I like your sphit of persfeverance, my young 
friend," said Sir Rupert. 

" So do I," said his father ; " but I would not 
haye it wasted." 

" When a cotiimon mason can build an arch 
that will stand, why should not I ?" said Harryj 
" for there is the mason's bridge standing qow> 
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and beary ceal-caFte going tnei it.eveiy dajr^ 
iDDre weight a fauadred timea it besn tban this 
single load of stones which oveithrew my poor 
w«ak arch. Why should uot I, by practice and 
trisl, succeed ? 

*' Tim mason succeeded, because .he took Ad- 
Tsntoge of the experience of others, and of tbe 
knowledge <A nten of science. The masoo wo^ 
as a tradeBDUn merely, without knowing the 
reason or theory of what he does." 

" That would not satis^ rae," said Harry. 

" Then to satisfy yourself, whether you could 
do any better," stud his father, " let me vA you, 
as Lucy did just now, if you were to try agaii^ 
what would you do 7 Build your atch Jover, you 
say, and put more weight aa your crown, end leas 
. on your haunehes ; but how much lower, how 
much leM weight Op (me part, how much mora 
OD another ; caii you calculate, can you detamins 
all this 7 Whenever you can satisfy yourself, 
Harry, that you can do this, that, in short, yo« 
can build a bridge that will stand, uid not aguo 
disappoint you, I will give you any assistance you 
want for its construct ion." 

Lucy's eyes brightened. 

" Thank you, fether, J cannot wish fiw mere," 
said Harry. " Now I mnst make out the rules 
fer buildiiTg arches. They must be in some hooks,'* 
added Hmry.'lcKjdng at 'Sir^HupettDi^i^ . . 
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'" Any hooks that I bore, wtiiehein vmKtyva, 
are at your service," said Sir Rupert. " Inn 
Tolinne of tfae Edinburgh Eneydi^sdia, I know 
there is a hi^ty esteemed essay, botb opon tlw 
practical and the theoretical parts of bridge- 
building. I will send it to jmi as sooa as I can, 
after I go home. ' 

" Tliank you, sirj" swd Hmry, jc^rfully. " I 
only hope 1 shall be able to understand it." 

" I will not aoawer (or tint, Harry," aaad im 
fiitber, smiling. 

" At any rate," said Sir Rapert, "you will 
find 'some things in it that will eOtratain you 
both." 

Sir Ri^rt seemed greatly pleased by tbt 
good temper with which Harry had borne hu 
disappointment, and by his eagerness to persevere 
and improve faiinselC He talked to him during 
their walk home, gave him an account of a famous 
bridge in W^es, tbe bridge of LlantriBeart, whioh 
had been built several years ^o by a self-in* 
structed mason, who pereevered after it had been 
eairied away twice by the mountain torrents ; and 
at last, the third time, he succeeded, as it is said^ 
by leaving cylindrical holes through the haunches 
of his bridge to lighten them. Tten he talked to 
him of some other bridges of a new constnictMn, 
some which have lately. been made, ottma whieb' 
are noW. making — suspoieioahridf^; in theM 
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the whole bridge bangs suspended from raised 

piers. 

When Sir Rupert was going away as brt drew 
up the carriage window, he said to Harry, 

" I shall not fbi^et the book for you, I hope. 
But it' 1 should, here is one nho never forgets 
any thing that concerns me or my friends. Lady 
Digby will take care that you have what you 
wish." 

" As soon as possible," said Lady Digby, 
bending forward from her seat in the carriage, 
and giving Harry a promissory' smile. 

Harry calculated, that " as soon as possible"* 
might perhaps be to-morrow ; but to his surprise 
and joy, that very evening, as they were going to 
tea, in came a large parcel, directed to him. It 
had been brought by Dame Peyton's daughter* 
who had been to the castle, and had returned by 
the xhort cut, along the mountfun path. It 
had been put into her hands, she s^d, by Lady 
Digby, her ladyship's own self, who charged 
her lo come up and deliver it directly, not to 
leave it at the gate-house till morning. She 
thought, that is, her ladyship thought, the young 
gentleman would sleep the better for having it 
before he went to bed. 

" How very kind," cried Lucy; and what a 
nice parcel! so neatly tied up top, with a bow 
knot, and directed in such a pretty hand ! " 
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Harry allowed her the honours, or the ptea- 
surra, of unpacking the parcel. 
. But at this moment the whiizing of the tea 
iirn paasiDg by warned them that this was no 
time for covering the tea-table with p(^r, pack- 
th|paciT and books. 
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So wonderfully was Harry improveJ in the 
power df turning. his thoughts from his own 
speculations to what was goLog on round about 
him, that, thrse minutes after he had seated him- 
self at the tea-table, he perceived a new guest, a 
tame bulfinch. It belonged to the housekeeper, 
who had the care of this cottage, and, having by 
tlus time growji familiar with the present inhabit- 
ants. Bully sat quite at his ease, perched upon 
the sugar-tongs, singing in his own praise his 
evening song of Pretty Bully! pretty Bully! Bully, 
Bully, Bully I pretty, pretty Bully ! 

Lucy was anxious that his jet bla^ eyes 
should be admired, and his soil black shining 
velvet cap and tippet, and his dove-coloured 
back, and Same or camation-coldured breast. 
All these Harry admired to her heart's content, 
except that he could not in conscience allow the 
breast to be flame colour, or carnation colour 
either. In his secret soul, he thought it more of 
a brick-dust hue. But this he was aware would 
not be a pleasing observation, therefore, without 
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atetiSaag his uDceritf, be maiotuited a prudent 
nknce aa tbia point, and tunud as sooa as ha 
could from the graces of Bully's person to those 
of his misd. 

"WhatacoBfidinglittlecreatureheis! Tliough 
I am almost a stranger, he does not fiy away even 
from me," said Harry. 

As he spoke, he approached nearer and new^r 
to the bird, holding a bit of cake between his 
I^. This was rather a bold advance, and so 
did Bully feel it. When Harry's &ce came quite 
close under his parrot beak. Bully hopped side- 
ways a pace or two, and drew himself up in 
silence, keeping his beak closed ; then turning 
his head many times quickly from side to side. 
fae looked out from his protuberant little ey^ 
Bospidously watching and listening at oBce. 
Harry kept his position steaddy ; and Bully, 
directing his eye askance upon him, seemed 
pleased with his observations, made up his mind, 
took his part decidedly, hopped upon Harry's 
wrist, and, to Lucy's delight, began picking the 
cnim of cake from his lips. He then flew away 
with a fragment of almond to eat in peace bU 
own way ; and be finished it on the hearth-ru^ 
within an inch of the dog, who waa lapping his 
saucer full of milk ; into which saucer Bully ■ 
templed not lo dip his beak and sip. Harry 
having never before seen dog and lurd on such 
s 2 
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good terms, pointeil them (jiit to Lucy witli some 
surprise. This led to her telling hhn much more 
Extraordinary instances, some of which she had 
read, and others which she had heard, of friend- 
ships formed between cr^ures usually supposed 
to be natural enemies. At one anecdote, though 
from high authority,* Harry demurred. A bird 
had been brought up along with a certain cat, 
with whom it eat, drank, and lived upon the beat 
terms, tiU one day the cat suddenly flew at the 
bird, caught it up in her mouth, and carried it 
out of the room — to eat it, as every body thought^ 
and as Harry could easily have believed ) but it 
seems that puss carried the bird off to protect it 
from another cat, a stranger, who had entered the 
room at the instant, and from whose evil pro- 
pensities, of which she was well aware, she had 
thus saved her little friend and protege. ■ 

" And can you believe this," said Harry, " of 
a cat ? I, could believe jt of a faithful dog, but 
not of a selfish, treacherous cat !" 

Harry had, as Lucy observed, taken up the 
common prejudice, that cats are all false and 
treacherous. Her ejiperience had led her to form 
a better opinion of the feline race; and she 
pleaded for them, that this anecdote was tab well 
attested to be doubted. This led to many other 
anecdotes, pro and con ; and to some observations 
* Miaa Aikin'i ■* Juveatta CacKlpoiulcaM," 
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iipon evidence, and the reasons why we should or 
should not believe extraordinary facts or asser- 

:tione. The conversation at last interested Harry 
so much, that he really forgot his arches and the 
Encyctopredia, till the tea-things were actually 
out of the room, and the last polishing rub given 

-to the tea-table. 

Then he returned to the book with fresh eager- 
ness, and Lucy followed with fresh complusance. 
Looking over his shoulder, she was, however, 
daunted by the sight of a number ofar's and y's, 
" I am afraid I shall never understand any o£ 
this," said she. 

" Nor I neither, I am afraid," said Harry. 
" Stay, Harry, do not turn <Jver this leaf; here- 
is something I can understand, and a very curious 

. fact too, that neither the Persians uor the Greeks 
linew how to build arches ; at least, that no trace- 
can be found of arches in any of their buildings.. 
This book says, that it is not ascertained, even yer^ 
to what people we owe the invention. The 
Bomane were the first who brought it into general 
use iu their aqueducts for conveying water to 
their large cities, and in their bridges over great 
rivers, and in their magnificent temples. 

Harry regretted that the name of the man who 
first'built an arch had not been preserved : then, 
turning to his father, he asffed if he thought that 
it had been regularly invented, or only discovered 

D.5-,z,t.b,GOOgiC 



'hf aoeadMit ? His father wid lie was inclined to 
think that this usefid discoraiy had been the 
result of amdent, obiervation, aod invenlioD 
combined. 

" Yes," said Harry, " pernaps in tliiB way; a 
person may have seen aonw old building that had 
gtren way, where the Btoaes might have so fallen 
upon each other, and heen so wedged, one between 
the other, as to give the first notion of the manner 
in whi(^ aa arch is supported. I Temembef," 
oontioued Harry, " taking notice of something of 
Ihis sort in a broken wall : I saw a hesry stcme, 
which had fallen so as to wedge itself between 
three or four othera, and made, as it we>v, the 
key-stone of an arch ; I think such an accident 
might have often happened, and mi^ have 
given the first idea to other people. Birt to be 
sure I had seea an arch beibre, and, unless I had, 
J should nerer probably hare taken notice of the 
way in which those staoes had wedged them- 
s^Tes." 

" But," resumed Lucy, pursuing hex own 
thoughts, " how very common arches hare become 
in these days; even common uneducated masons 
can build them." 

" Yea, but only by imitation : by a modd, or 
from a drawing or plan," Baid Harry. 

** And, though we tnade- some mistakes," con- 
titHied Ifucy, " y^ b not it curious, mamma, that^ 
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<ven at his age, Hany cm do, in soMe wsf ar 
other, vhat neither the Persians nor Grre^s could 
-do in any way ?" 

"But, Lucy," intemipted Harry, "you lOMt 
MBsider, that, even as &r as I know, I have 
learned it all frofn other people : I did sot inresl 
it If I had invented an arch, then indeed yoH 
night feel ptoud." 

" Stay, Btay I do not turn over the kef yet." 
cried Lucy; "here is something I want to aee 
«bout a bridge of msfaes, in South Amnica, over 
a river, hetwem eig'hty and a hundred yards ia 
breadth. It is made bj laying bundles of rushes 
en four very large cables, stretched acroBS, and 
made of a kind of grass. The army of one of ^ 
Incas was ptused over this btidge ; and it mm 
of such prodigious iise, that a law was made by 
the Inca that it should be repaired every six 
months. And here is an account of another kind 
of bridge in South America, called a Taraiat*. 
It is made of a stn^e rope of ihongs of an ox's 
hide. TliiB rope is also stretched ara-oss the river, 
and is fastened fit each end to strong poets on the 
-banks. From this is hung a kind of hammock, 
just large emoagh for a. man to sit in ; a small 
rope is tied to the hammock, and men standing 
«n the oppoale shore pull the passrager in his 
hammock along the cable. 

"But, mamma, .only tlunk of the poor ouiImI 
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"When a mule is to beearriedoT6r,tbeyput girtlu 
under his body, and sBDg him up to a' piece of 
wood, which slidem along the great rope, and there 
he hangs till pulled to the other side. The first 
time a mule is lugged over iu this way, he makes 
a prodigious kicking and flinging durtSg the pas^ 
sage; and I am sure I do not wonder at it. Ba<t 
in time these docile patient creatures come of them- 
selves to be slung, and when used to it they never 
make the leaat motion during the passage." 

Lucy's father told her, that iu this country 
horses are every day slung in a umilar manner, to 
be put into ships ; and that rope bridges, on thi 
same principle as the Tarabita, have hem made 
in India as well aa in South America, and are very 
useful id places where arches cannot he built." 

" Do not you tlunk, papa," said Liicy, " that the 
first idea of the sort of bridge Sir Rup»t Digby 
was describing to Harry was taken from the 
TaraWU?" 

" Very likely, my dear," answered her fathw ; 
" but I did not hear Sir Rupert describing the 
bridge ; teH me what he said." 

" I forgot that you were not walking with us, 
papa," sakt Lucy ; " it was a Jtuperm'on bruiyg, 
as be called it, andr— " 

" My dear Lucy," interrupted Harry, " pray do 
not go on to the suspension bridge yet, because I 
Waut to talk to papa about it myself, by-and-by, if I 
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find th»t I CMiBot manage my areh ; bot ' let 
me settle that first. Now,* if you have done 
with the Tarabita, let me have the bocJL-qwte 
to myself." 

Lucy immediately turrendered it; wtying at 
the same time. " If you meet with uky thing more 
that i& entertainiog, auy thing more that I caa 
understand, will you call me, or will you read it to 
me, Haicry ? I shall be oaly windbg a skein of 
silk for mamma." After a short silence, Hariy 
palled to L||py, " Here is a curious faat about the 
Chinese manner of building ar^es. Each stone, 
TT.hich is from five to ten feet long, is cut so as to 
Jbpu a segment, that is, a portion of the ardi, and 
there is no key-Bton&, Ribs of wood are somedmea 
fitted to the convexity or upper part of this arch, and 
are bolted through the stope&by iron bars. This 
fitct, of their doing without a key-stone, Teminds roe 
oi what my father said, that theae is no mystery in 
the key-stone. He laughed at me for the rout we 
made ab^t it, as if there was something magical 
in it. He said that each stone might be con- 
sidered as a key-stone, if it were put in last ; but 
that it was more convenient to load the wooden 
centres equably, by working from the hutments 
up to the middle or crown of the arch." 

Lucy returned to her skein of silk, and Harry, 
with his elbows on the table, and his hands over 
bis ears, gave himself up entirely to P^rt the 
First of the Theory of Bridges. 
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InTfUD, dtterly in vain. At Isat aheny aigti, 
wpftoadBog to a graan, was hmtM from torn. 

* Father, I caanot make out what I want to 
know, I think, you told me that, when «B afcfa U 
in equilifarium, it will bear almost any weight that 
can be put upon it ; therelbre I was very btddous 
to understand, first, wbat is meant by an arch 
being in equilibrium ; and then I waiAed to find 
out bow to make it so. You told me that an arch 
is in efjuiHbnum when the raatetirfs of which it 
is buiH are- so placed that (be presaure of their 
weight should be equal in all their parts. I un- 
derstood, that, when the haunches were not too 
heavy, they would not press in, as they did in my 
poor bridge, and squeeze up the crown. I thought 
I understood clearly what you said, that as long 
Bs the hutments are secure, and as long as no 
part of the arch chains its form, by being pressed 
op or down by the wnght, so long and no longer 
its strength rwpains" 

" So far, BO good, Harry," sud fats fe^er. 
" You understand so fer well.'* 

"Ah! father, but now comes the worst, tiie diffi- 
culty ; how to build an arch in equilibrium. 1 said 
to myself, there must be mles for it, since people 
do it every day, and they must be printed^ proba- 
Wy in this best of essays on the tfieory and the 
practice of bridges. And so here are all the rules 
before ray eyes ; but the misfortune is, I cannot 
understand them."- 
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", Why, Hany ? Why caaimt you UBdentakd 
them 7" said his bther. 

"BeaiitBethc^aiesUMlof al^dvk andmathe- 
naaties, and a number of terms which I do Dot 
aadcntaiid. Cydoida, hyperbolas, iatrado^ cx- 
trados, and corres of equtlibradon, of all which 
I know nothing. Then swidenly I thought I 
should see the whole plainly at tmce, father, where 
it says, ' 

" ' "nw etones or sections of an arch, being of- a 
we%e-like form, have their tuulency to descend 
■t^posed by the pressure which their sides sustaia 
fiom the similar tendency <^ the adjoining sec- 
Hons ; should this pressure be too small, the stone 
will deacend ; should the pressure be too gr^it, 
the stone trill be fiirced upwards.'' 

" Now the very thing that I want to know for 
my bridge is, how to make the pressure just right," 
continued Harry : " but, when I hoped I had just 
fgcA at it, dl -was lost to me again in a crowd 
of a 6'b, X and jr's, and sines and tangents, aad 
successive angles of inclinatiqif, and then it 
ends with — ' Let us go back to the geometric^ 
construction,' and so there I am left as wise as ever, 
~ or as foolish ; for I cannot get on one single step 

" For want of what, Harry ?" said bis father. 
" For want of geometry, father : for want oT 
knowing something more of mathesiatics. But 
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could not you, bther, pift Ae rules feu- me in plain 
words, without algebra or matbeinatics V 
■' '*Iinpo8ubte,niyboy; witboutyouriiiiderstand- 
iag tnatbematici, I cannot explain further to you. 
Iliis was not written for youngsters like yon ; but 
for men of science, who have acquired all the 
necessary pre^ous knowledge. " 

" Men of science," repeated Harry, thoughtftdly ; 
" those men of science must, at some time of their 
lives, when they were youngsters, father, have been 
as I am now, I suppose ; and I may be^ if I work 
hard and get the knowledge, as they are now. 
"Then I mil learn mathematics. _^ There is nothing 
else for it. I will set about it in earnest. The 
want of this knowledge meets me everywhere, and 
stops me short in the most provoking manner. 
I remember in the dock-yard, about the shape, of 
the ship, and the sails and sailing, I was told per- 
petually, " You cannot understand that for want of 
mathemaUcs." And now I must give up building 
my arch, all for want of mathematics." 

" Give up building the arch 1" cried Lucy, " then 
you will give it up, after alU" 

" I must," said Harry. 

" I thought you would never give tip, Harry," 
aaid Lucy^ " I thought you, who have so much 
.perseverance and resolution, would try again and 
again. Perseverance against Fortune, you know." 

"Yes, if I could by perseverance- be sure of sue - 
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ceeding af last," said Hany, "or even have a good 
chance of it: but it would not be resolution, would 
it, father 7 It would Only be obstinaej to per- 
sist in doing the 'same thing over again, without 
bnowing'how to do it better." 

" No," answered his father, '* it would not be 
obstinacy, but it would be seoBeless and useless 
pftrsevenmce. , You have come exactly to the con- 
viction to which I knew your two experiments and 
your' good, sense would hiing you, that mathema- 
lice are so necessary, notoniy to bridge-building, 
but- to almost alt the useful arts, as well as sciences, 
that you can make but little prepress without tiiis 
knowledge. Having found yourself 8to[^ped short 
for want of it, in an affair on which your hewt waa 
set, and which seemed merely a handicraft art, 
you f^l this come home both to your business 
and your pleasure. So now put by the Encyclo- 
ptedia for to-night ; goto'bed, and think no more 
of arches and bridged, nor even of methematicB, 
till lo-morrow," ' 
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Nbxt morning Lacy met Harry widi a i 
choly countenance-, and in a mournful tme said, 
"My iesT Harry, aU the time you are leanung 
mathematics, are we to have uo bridge T la it all 
come to this at laatY" 

" My dear Lucy, do not be in such terrible de- 
spair,"' said Harry. " Let xa cnuider about tlu 
suspensioa bridge, of which Sir Rupert was 
talking." 

" Oh r yes," cried Lucy, " I was in hopes that 
we could make a suspension bridge How was it 
Sir Rupert described it, can you rect^lect, Hany f 

"That bridge which he described," said Hany, 
" was formod of huge iron ehuns, hanging across 
the riveri from high piers built of solid maaoniy, 
on each bank. These chains passed over the top 
of the piers, and down to the ground, and the ends 
were secured fast in the solid rock. If these fast- 
enings do not give way, from the weight of the arch 
of chains pulling over the top of the piers, and 
if no links in the chains themselves break, the 
bridge suspended from that arch, with any proper 
weight that can be laid upon it, or may pass 
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•Tcr itj would be nSe, and the bridge woold last 
fcrever.** 

" So in this bridge, then," said Lacy, " the anfa 
ie turned upside dowo." 

" Yes," said Harry, " the arch is inverted. 
And there is one great advantage fw me in tM% 
iritichiswhat Iwant tocometo; that an arch which 
hangfl, saves all the difficulty of construction to 
me. It hangs by its own weight, like a cbaia> aod 
grarity settles the matter for me, and malces it take ' 
the right shape. Look out of the window, Lucy, 
at the curve made by that chain in the fence, be- 
tween two of those wooden posts; that b called the 
eatenary curve; from catena, a chain. I have just 
been reading about it. Now suppose it stiffened 
in its present shape* and inverted, and. then set 
upon the ground Uke an arch, it would make a 
very strong bridge, if it had good butment& 
But hanging down, it will do our business." 

"Will it r s«d Lucy. •" I am glad of it ; birt 
we have no chains, uid you would be obliged th 
build up great pieces of solid wall, piers as you 
called them, and then you must ask for the mason's 
man again, and there would be all that trauhle 
over again. I will tell you what I think would do 
instead, without any trouble. There are two treec 
on the opposite banks of our river, Harry, a littk 
higher up the hill than our bridge is." 

" Was, not is," said Harry. 
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" Was," repeated Lucy, with a wgh. " But these 
trees are in a beautiful place, and they are good 
large trees, with stOut stems. Now from one to the 
oth^ of these, could we not hang, instead of great 
heavy chains, strong' ropes, and fasten them se- 
curely round the trunks of the trees ? Do you know 
the place that I mean, where the two trees are V 

" I know the pUce very well," said Harry^ 
" and an excellent place it is, about eight feet 
across from bank to bank, and the trees about 
sixteen feet asunder. And yours is a very good 
notion of making use of these trees to hang our 
suspension bridge from : but, when you have hung 
your ropes, how will you get on 7 And tell me,, 
do you mean to let them fall down arch-ways, or 
to stretch them tight and hang a basket to them, 
and so pull the passengers over by a rope fastened 
to the basket, ia the Tarabita way ?" 

" No, no," said Litcy. " I should not like to 
go in the basket that way, nor would mamma, 1 
am sure. Do not Tarabita us over. Pray, 
Harry, think of some better way." 

" I will tell you how I would do it," said 
Harry- " But, in the first place, why should wa 
use ropes 1 Why not wire 7 There is an inconve- 
nience in ropes which there is not in wire. Ropes 
would stretch i tie ihem or fasten them hi what 
way you would to your trees, the arch of rope 
would stretch or shrink." 
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" Yes, with the dryness &nd damp, if with 
nothing else," stud Lucyf "therefore instead of 
rope, let us have wire. But, recollect, Harry, that 
if wire does not stretch, it may cr&ck and break." 

"That is tnie," said Harry; "but we must 
have strong wire, such as fences are tnade of^ 
and, you know, we might easily try the strength 
of the wire first, by hanging weights to it." 

" And where shall we get such wire, and 
enough of it ?" said Lucy, 

" That is another affair," said Harry. 

" Well," said Lucy, " suppose your wire were^ 
fastened round the two trees, and banging across, 
from bank to bank." 

" Yes," said Harrj', " one end fastened to that 
great branch which stands out sideways, and high 
enough to let even papa's head pass under. Th« 
wires must be fastened to that branch, as far 
slander as the width of the bridge, suppose two 
feet apart, and then they must be stretched across, 
and their other ends made last to the branches of 
the trees on the opposite bank : there are two 
which are placed very conveniently not much 
farther ii-om the stream than this is." 

" But it would not fall into the shape of an 
arch, because wire is stiffisk, you know ; and I 
am afraid that its own mere weight would not ba- 
sufficient to bring it to tiie curve in which a heavy 
chain wouH falL" 

VOL. H. , T 
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" Very true," said Harry, " biit I tiunk h will 
taVe that curve when I hang t&ate weight upon 
it ; the weight of iny bridge ; you shall see." 

" Show ine that," said Lucy, " for the htidge 
is what I want to come to. Of what is that to be 
made, and how?" 

" Of two deal boardB," said Harry, " and they 
must be joined tf^her endways, by nailing a 
short piece sf board to them both uodern^ath ; 
then these two boards wonld be laag enough, not 
only to reach across, from bank to bank, but ako 
to rest on the ground on each aide of the stream." 

<■ But that would be (uilyaplank bridge thrown 
across in the old way." 

•• Stay a bit," siid Harry, "you fm^t our two 
wire arches stretching from tree to tree, across the 
stream. These two boards, so sUghtly festened 
t^;ether, would never be sufficiently strong to bear 
ereo your light WMght, or indeed their own; 
tbey would mag down in die middle, at the join- 
ing ; and now comes the use of our wire arches : 
tiie two boards are to be supported by then." 

" To be suspended from than, I suppose," said 
Lucy, "as this is to be a tiupemiim bridge. 
But I hare no clear idea how this is to be managed." 

" I think it n^ be done in this way," said 
Hany. "Suj^xne that we haag seroral small 
wires from ti» two ardea at even distances from 
one another ; and then cut them to s«eh lengths 
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ihRt ttmr fewer ends sbould all be at the aamm 
ilistance from the water." 

"And then," said Lucy,'" they would all be oa 
ft level line ; as water is always leveL" > 

*' True," Bud Harry ; " I would then beod the 
ends of these wires into loops from which the 
boards should hang, by means of slips of wood, 
which, I forgot to tell you, I would nail underpeath 
Uie board at erm distances, one for each pair of 
suspension wires, or stirrups, as Sir Rupert calls 
them. Now if these slips project at each side of 
die hoard, they can readily be placed in the stir- 
rups, which will BU|^rt and keep the board level 
all the way across, and the weight of this board, 
and of whatever comes upon it, will, I think, draw 
the two great wires into the proper arch shape ^ 
and then we shall have the strength of an ia- 
verted arch to si^port our plank-bridge. Jwt the 
same aa if it were an arch on the ground, with its 
back upwards, and a road over it" 

" Excellent," said Lucy ; " I see it all, and I 
shall be able to walk safely between those up and 
down wirM, which, besides supporting the board, 
and hinderiag it from swagging down ia the 
middle, and in all its great bending lengdij will 
also form a nice sort of fence,, to present my 
feduig giddy. Those upright wires would form a 
sort of balustrade, that is the word, and altogether 
X thinlt the thing would look very pretty, and t 
"T 2 
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Irish we could make it. If we had but the wiro ! 
— But then, my dear Hany," suidLucy, after a 
short pause, " this bridge will do only for humait 
creatiref. TheassuidtheBsa-cartcanaoltgooverit," 
■ '* No," said Harry, " we mOet give that up," 

" So we must, and so we will,"^ said Lucy; 
" and after all, it is not much trouble to the asa 
to go round the other way. It was only for the 
glory of the thing I wanted him to go over your 
bridge, end all that can be -sud is, that yours, 
Harry, is not the atgs bridge." 

"Thankyou,"BaidHarry,acceptingeT«Dctfapui) 
willingly and grateiully, when in due season. 

Next morning came Sir Rupert Dighy, and he 
was of great use to "Harry. Luckily he had a 
supply of all the things which were wanted for 
this bridge. He had some strong wire, of the 
eighth of an iifch thick, and some of a tenth; 
these had been procured for the purpose of making 
invisible fences, to keep the hares from Lady 
Digby's carnation beds, and suffident had re- 
mained for Harry's bridge. Two long deal 
boards he also supplied, besides a short piece for 
uniting them ; and sune old paling furnished the 
cross pieces. 

Thus- happily provided with all he wanted, 
Harry went to work ; and in the- course of a 
week's labouring with wood and wire, he micce«s» 
fully accomplished his suspension-bridge, ac- 
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cording ' to tfie plan he and Lucy had formed 
4o|^tl>eri Tbo arch hung from tree to tree. In a. 
bfwutaful epot, as, without exaggeration, Lucy bad 
described it;'Knd aerosa from b«nk to bank 
stretched the bridge, supported by its six wires 
fpom the arch abore. The mother went- over the 
mother's bridge the day it was finished, without 
once catohing flounce or petticoat in the nire*^ 
Indeed, aPEer baring crossed it, complaisantly^ 
twice for the hmour of the architects, she actually 
crossed and recrossed it a third time, purely for 
lier own satisfaction. As to the number of times 
whi<^ Lucy crossed and recrossed the mother's 
bridge this day, it must not he named, for it 
would pass sjl human, or all- grown-up powers of 
;belief. 

The historian has been minute^ perhaps, even 
to tediousness, in the detail of the constmction of 
this suspension bridge, m the hope that it may 

, prove a pleasure to some future young workmen. 
For their encouragement it should be noted, that 
this is not a theoretic, but a practical bridge. 
Nothing is here set down but what has been rea]Uy 
e»camplished by & hoy under twelve years of age. 
It has been said, as an incentive to enterprise* 
that whatever man.,ha3 done, man may do ag^o. 
And it is equally true, that jvhatever boy bu 

dMie, \3ey may do. 
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Onb day, Harry and Lucy were with tlteir 
nother, at her cranfortable seat, she fforiimg, 
Lucy reading to her, and Hany making a kite; 
he looked up to see which way the wind was, and 
he saw Sir Rupert Digby oomhig down tlw 
mountain towards them. Away went books and 
work, the kite and his tail were cleared off the 
ground, and Harry Emd Lucy ran to meet their 
friend. He had a long pole in his hand, pointed 
with iron, which he used as a walking-^i^ 
This Harry and Lucy instantly suppeeed moat 
be one of those used by the peasants on Moont. 
Hlate, of whom they well remembered the 
account which their mother had Fonn^ly read to 
them. The long disputed question between then 
as to the manner in whieh these poles wae held 
by the people, who used them in descending ste^ 
mountains, was now settled beyond a doubt, by 
Sr Rupert's evidenoe, and by iiis showing thena 
the method. Lucy found, that it was exact^ the 
way which Harry had understood from the da>; 
Bcription, and had shown to her. Lu<^ walked, or 
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attnnpted to walk, all the rest of the way, down 
tlie ste^ftest part of the path, with Sir Rupert's 
pvle; but, far frana its being of use, she slipped 
ten times DK«e than usual, from want of under- 
■tandiug the practice as well as the theory «f 
widding it After tb^ were fairly on flat ground, 
snd had passed Harry's bridge, paying due and 
nerer-ftiling toll of admiration, Lucy began to 
ask Sr Rupert questions about Mount Pilat^ 
whether he had ever ascended it when he was in 
Swilao'liLBd, and whether he had Been or heard 
asy thing of the twelve children, who once lived 
tber» in a hut, which they bad built for them- 
nlvesi with a dog to guard them. Sir Rupert 
had aaneaded Mount Pilate> but oi the twelve 
children, their hut, and their dog, be could give 
DO informatuHL Indeed, bad the individuals for 
whom Lucy was inquiring been living and forth- 
coming, they must, by this time, have been about 
^hty or ninety years of age. To make amends, 
if passible, £ur.his ignorance about these children, 
he gave Lucy a descr^tioa of a storm, which 
came on one day when he was in a boat on th^ 
Lake of Lucerne, so suddenly, and with such 
violence, that it was all the expeiienced boatmen 
eould do, to get into a little bay in time to escape 
tltt danger of being upset. The lightning was 
more brilliant and frequent than any he had ever 
seen in England, and the thunder reverberatiDg 
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from the-mouDtaJua more ileep*toDwl asA sublime. 
But the circumstance whtch rem&inoij in his 
mind, as most characteristio and picturasquej wfa 
the sudden gathering of aj) immense body of 
black cloud, which covered the blue^ky abnost 
instantaneously, tuid, descending from tbeaummit 
of Mount Pilate to its btise on the edge of the 
lake, hid the whole of that mountain as conh 
pletely as if it had not been in existence. In less 
than ten minutes, tins black, dense mass of clouds, 
which had advanced upon the blue ynvee, opened 
towards the middle, and, like a eurtain drawn 
hack in vast folds, passed away on each side^ re? 
pealing the base of the mountain ; the divided mass 
tben quickly rolled upwards, like enormous Toi 
lunies of smoke, and vanishing fromthe summit Jell 
it clear. Inafewmoments, notraceotcloud wasto 
be seen, the sky was blue, the sun ^'ninglAightly; 
and the whole ^panse of the lake placid and un- 
ruffled as if no storm had erer been. ' ' ' • 

To interest Harry still more about Mount IH<, 
late. Sir Rupert promised ^ ^lul bim an account 
of an extraordinary mechanical worit, which existed 
there a few years ago, called the Slide of Alpnacb. 

"Could not you give me some idea of it now, 
sir ?" said Harry ; " I dare say we dxMild nnder- 
stand it as well, or better, from, your description, 
than from the boc&." 

" I will endeavour to explain it," said Sr Ru- 
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pert, » aa yon wi»h it ; but ui the book, to which 
I allude, there ig a more clear and exact descripr 
tion than I can hope to ,give. Jt is m-itteD by' 
one who saw the wot^," continued he, turning to 
Harry^ father, "by our great, our amiable, our 
erer-to-be-regretted Mend, Profesaor Playfair, 

" PHfst, Harry, I should tell you the purpose for 
which it vas made. On the south side of Mount 
Pilate there were great forests of spruce fir; and, 
at the time of which I am speaking, a great deal 
of that timber was necessuy for ship-building. 
These forests were, however, in a situation which 
seemed almost inaccessible, such was the 3teep> 
nesB and niggedness of that side of the mountain. 
It had rarely been visited but by the hunters of 
the vhamob or wild goat, and they gave informa- 
tion of the gr^t »se of these trees' and of the ex- 
tent of the forests. Hiere these trees had stood for 
ages useless, and there they m^ht have stood use- 
less to this day, but for the enterprise and slull of a 
German engineer, of the name of Rupp. His spirit 
of inquiry being roused by tfaeaccouut^ of the cha- 
mois hunters, he made his way up by their paths, 
surveyed the forests, and formed the bold project 
of purchasing and cutting down the trees, and con- 
structing, with some of the bodies of the trees 
themselves, a singniar kind of wooden road, or 
trough, down which others fit for ship-builtUng 
could be Bent headlong into the lake below, wkitil) 
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fntonately eune to the very foot of ths nwuntBo. 
Wlten once moa tbe lake, Aey wera to be nude 
into nJH, aad, witboat lh« aidof ^iips or boats to 
csrr; tfitm, tbey wtrt to be floated don the li^e. 
It was proposed, that Jrom thence they should he 
conveyed, by a very ra^nd stream ca&ed the Reuse, 
into the rim- Aar, and tbence into tbe Rhine, 
down which these rafts coald be eanly aaTig^erf 
to Holland, where the timber was wanted. They 
might further be transported into the Gennaa 
ocean, where tb^ coold be coarcyed to wbatevw 
port was denred. 

" Por^ve me," said Sir Rupert, smilmg, as he 
looked at Lycy, " for troubling youwitb the Ger- 
ntan ocean, a&d the Rhine, and the Aar,' and the 
Renss, and with all my geogr^Ay ; it is not Ear tbe 
sake of displaying it, nor (or the purpose of tiying 
your patience ; but I mention their namea, because 
lam sure that youwiU look for them on your map, 
and you inll undra^and the .difficulty, aad find the 
whole thing' much better fiaed in yoor memory by 
knowing all the plaMs sid distances distioctly^ 
Besides, you will be better able to explain it tft 
oAifers, than if you could only say. There was a 
forest on some mountain, whose name I don't know ; 
the trees were tluown down into a ]ake,whaao 
name I can't recollect, and sent by a rapid sbeam, 
whose name I nerer knew, into another, whcae 
name I forget, and so on, to a great river, whoBi) 
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luune I ONght to renember, but caoDot, and as 
into am ocean which has a particular name, if I 
could recollect it, till at last, same how, theae rafti 
got to wherever thej were wealed, bat wh«e that 
mm I caDDot weU. teU." 

Lacy half laughed and looked half ftnhnnwKl. 
for she said she had oAen Mt alixost as mu^ at a 
losa ia repealing ttunga she had heard, &r want 
of remembraiiig the geography of a story. 

" But now, mr, for the slide," aud Harry. 
"You said, I think, that it was a kind of trou^ 
Jnade of the bodies of trees ; did you mean the 
Miere. tninlu, without thdr being sawed up into 
boards ?" 

"The trunks of the treeeb" relied Sir Rupert, 
"just roughly squared with the axe. Three treea 
so prepared, and laid side by ude, formed the 
bottCHUj another set formed each of the sides, 
and all atzongly iast^ied together, ct^posed thii 
uuirmuuB trough, whi(^ was about three or four 
feet deep, and about six feet wide at the bop. It 
ext^ded to a length of more than eight miles^ 
from the place whue th^ forest stood on the sid* 
of the mountain, to the lake below. £ach tiea 
thai was to be ^ent down had its branches loi^ied 
off, its hark stripped, and its outer suriace made 
uAenhly nuoo^ Men were stationed all the 
Kay dqwiv &t ^>out half a mile distance from each, 
other, who were to give telegraf)hic signals, withi 
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ft large board lik« a door^which they sMiip #hen 
all was right and all ready to be^, and- lowered 
wbon any thing was wrong. These eignals w#re 
communicated from man to man, so ihat in a feif 
seconds the inteUigcoce was known all along the 
line that a tree was to be laMncbed. The tree, 
roaring louder and louder, as it fiew don n the slide, 
soon announced itself, and, as Playfair describes 
it, came in sight at perhaps half a mile distance, 
and in one instant after shot past wltb.the noise 
of thunder and the rapidky of lightniiig," 

"How I should like to hare seen itl" said 
Harry. " Sir, did not you say that Mr. Playfair 
himself saw a tree go down ?" 

" Yes, he and his young nephew saw five trees de- 
scend; one of them a spruced a hundred feet long, 
and four feet diameter at the lower end, which was 
the end always launched foremost into the ' trough. 
After the telegraphic signals had been repeated 
up the line agaio, another tree fqlloned. Each 
was about six minutes in descending along a dis- 
tance of more than eight miles. In some places 
the route was not straight, but somewhat cir- 
cuitous, and in others almost bomontal, thou^ 
thettvti'age decUvity was about one foot in serenteen. 
Harry, I hope I am exact enough to please you." 

" And to instruct me too," said Harry, " for I 
could not tell how wonderful the thing naSy was 
without knowing all this." 
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" Did Mr. Playbir and hig nepbetr stand at the 
top or the bottom of the hill, sir V said Lucy ; 
" did tbey look down upon the Mling; trees, or up 
the hill to Uiem aa tbey were descending ?" 

" Up to tb^n,'* said ; Sir Rupert. "They sta^ 
tioned themselves near the bottom of the descent, 
and close to the edge of the slide, so that they 
might see the trees projectedinto the lake. Hieir 
guide, however, did not reiish this amiisement ; 
be hid himself behind a tree, where for hia com- 
fort the engineer, Mr. Rupp, tgld him he was not 
in the least degree safer than they were. The 
ground where they stood had but a very slight de- 
clivity, yet the astonishing velodty with which the 
tree passed, and the force with which it seemed to 
sh^e the trough, were, Mr. Playfur says, altoge- 
ther formidable. You, Harry, who are a me- 
chanic, must be aware, that with' bodies of such 
Weight, descending with such accelerated rapidity, 
there would be great danger if any sudden check 
Occurred ; but so judicious were the signals, and 
all the precautions taken by this engineer, thati 
during the whole tim€ the Slide of Alpna<^ was in 
use, very few accidents happened. The enter- 
prise, begun and completed so as to be fit for use 
in the course of a few months, succeeded entirelyi 
and rewarded, I believe with fortune, I am sure 
with reputation, the ingenious and courageous en- 
gineer by whom it was planned and executed in 
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^fiance of all the prophecies agamat him. The 
leemed, as well as the unlearned, when fii^ thgf 
heard of it, eoodanned the w/itempt as raA and 
^Burd. Some set to mik. with ealculsdions, and 
{■wed, as tiwjf thought, and I own as I should 
bn« thought, Utat the friction would be so great, 
thtf no tree could ever slide down, but that it 
asust wedge itself and stick ia the trough. Others 
imagined they foresaw a Ear greater duiger, &om 
the ra]Mi£l7 of the inoti«i, and jKvdicted th^ the 
timigh would take fire." 

" That is what I should have bean most a&aid 
oC" said Harry. 

" And your tear would hare been rational and 
just," said Sir Rupert. " This must have hi^ 
pened, but for a certain precaution, vriuch afiec- 
tni^y countaracted the danger. Can you guess 
what that precantion itaa, Harry 7' ' . 

Harry answered, that periiaps water laoght have 
been let into the trough. 

-"Exactly so, Harry," awd Sir Rupert; "the 
moantun-streamB were in sereral plaMs. conveyed 
ever the edges, and nnming along the trou^, 
kept it ooostantly moist" 

After diis. Sir Rupert and Harry's Gather be- 
gan to talk to Ach other about some curious etr- 
eumslAnces coaceming the ^d« «f Alpnach, which 
hare puzzled men of scieooe and philoat^f^iefs. 
Barry did not comprdiend aU th^ were saying ; 
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but his curiodtjr was often excited by what little 
he did understand. 

His Father said, that he could bettor have con- 
ceived the possibility of the [safe descent of the 
trees on this wooden road, if it had been in one 
straight uniiiterrupted line ; but thers were, as it 
appeared, bends in the road. He should hat* 
judged beforehand that a descending body of such 
momentum (weight and Telocity) could not hare 
had the direction of its motion changed ae sud- 
denly at these turns as would he necessary, and 
he should hare thought, ihdX either the side of the 
trough against which the tree would strike at the 
bend must hare been broken, or more probably 
that the tree would, by its acquired reloci^> 
have boteed in a straight line over the ^e of the 
trough. Sir Riqi«Tt swd, that he should hare 
thought the saioe, beforehand ; and both agreed 
that the facts ascertained by the unexpected suc- 
cess of this Slide of Alpnach, opened new views 
and new questions of philosophical discussion, as 
the result was contrary to some of the generaUy 
receired opinions of mechanics, respecting frictisa 
espedally. 
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** Harry, my dear," tiaid Lucy, " what were you 
doinglhis morning nlien I passed by withoutyour 
speaking, and when you were drawiug something 
upon a slate f 

" I waa drawing," answered Harry, " the roof of 
a house for Dame Peyton. The other day I heard 
her talking to the woodman about a new roof, which 
she is going to have made, and I did not thmk the 
plan they proposed was a good one. Sir Rupert 
Digby has given me leave, indeed he has desired 
me to try whether I can make one that will do better, 
and he will be so kind as to give whatever timber 
is necessary; and papa will look at my plan, and 
hear what the woodman proposed, and determine 
which will do best." 

Harry had leng ago learned the principles rf 
roofing, from a little model which his father had 
made for him. It took to pieces, and could be 
put together ^ain, and the names of all the parts 
were written upon them, so that both their names 
and uses were familiar to him. Besides, he had 
since seen in large what he had learned in smalL 
He had observed the manner in which his father 
had made or repaired the roofs of his tenants' houses, 
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so that I^e Iiad now only to apply what he already 
knew to his present purpose in making the plan 
for Dame Peyton's roof- 
Lucy begged of him to let her see it, and to ex- 
plain it to her before he showed it to his father, 
that she might understand what he was about. 
Harry said he would ersplain it to her with plea- 
■sure ; but he thought it would be best, before he 
showed her his drawing, lo. gi«e her some general 
notionoftheprinciplesof roofing, or else she could 
not understand whether his plan was right or wrong, 
or good or bad. 

Lucy said that she should like this very much, 
■fit was not very difficult to understand. 

" Not in the least," said he ; " my father ex- 
plained it to me, and I will try and do the same 
for you. I wilt begin, as I re^iember he did, by 
settling first the thing lo be done. In order to 
have a good roof, it is necessary that it should be 
so constructed as to enable it to bear not only its 
own weight, but the weight of the thatch, or tiles, 
or slates with which it is to be covered. It must 
be made so as to stand steadily, and so as not to 
push out the walls of the house. It must be fast- 
ened on the house, so that it may not be blown 
away by the wind ; and it must slope, so as to 
carry off the water, which falls when it rains or 
«nows. Besides all this, a good roof should be as 
light as may be consistent with strength, not oaly 
VOL. II. V 
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e it ^lould press as Utile as possible oa the 
walla of tha house, but because there slio\Ud be no 
waste of timber, timbw being soioetimes scarce ; 
and evea io couBtries where there is plenty, it 
woitld only weaken the work by useless weight, to 
•mfdoy more timber than is necessary tor strength." 

** Yes, I understand very clearly the thing to be 
done," said Lucy; "now for the way of doing it. 
But you said one tl&ng, Harry, wliich I think was 
not quite correct ; you said roo& inufit sl<^ to Let 
off the water, now I have seen flat roofs." 

" It is true," said Harry, " some roofs are flat, 
or Deariy so ; hvJ. in geaerat, as I should have 
said, roo& are made to slope from the middle, 
down to the front and to the back ; not only to let 
the water run off, but for the strength of the root, 
as I will explain by and by. Some slope moi^ 
you knew, and some leas." 

"Yes," said Luey, "and s>me are ugly and 
some are pretty, I h(^ that is to be conudered is 
your good roof." 

" Yes," said Harry, " and some ate strong and 
some are weak ; that is to be considered first 
Under the thatchj slates, tiles, or wbaterer the 
OMtaide of the roof is corerad with, you know, Lucy, 
there must be some sort of irame-work, which 
mppoTts this covering. Have you ai^ recolleo- 
tioa of the look of that frame-work ? You have, I 
kMMV, often seen tlje tqo& of houses befim thej 
were slated, have not you 7" 
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" Very often," said Lucy ; " yet I have only a 
general notion of a sort of iroodea work, as yoH 
say, sloping both ways from the middle, with 
some sort of triangular-shaped frames under- 
neath, and stnught pieces of wood nailed across 
these." 

" That is the general lotJi, and I will explain 
the use of those triangular frames," said Harry. 

" ITie uae I think," said Lucy, " was to sup- 
port the weight of the piwes of wood to which the 
slates were to be fastened." 

« But why should these frames be triangular," 
said Harry, " do you know ? Would they do as 
well if they were not that shape t" 

Lucy said she did not know ; she bad a feeHi^ 
that they would not be so strong, but she could 
not exactly give a ress<m for it 

" Then I will show you," said Han^, " for all 
roofing depends upon this ; asd if yon crace 
understand this well, all the rest is »sy. Sup- 
pose that this frame was not a triangle— suppose 
the base, or piece that goes across, taken awa^ 
and the two sloping sides placed on the walls of s 
house, with their upper ends lewihig against each 
Other, what do you think would happen?" said 
Harry. 

" They would hardly stand, I thii^" Bud 

Lucy, "ai^s they were bstened together at top^ 

and fastened to the wsll in scnne way at tha 

D 2 
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bottona. They would slip, like cards Ahich we 
set up tbat way in building card houses." 

" Very well," said Harry, " so they would. 
Now suppose them fastened together at top, what 
would happen when a great weight was pitt 
upon them?" 

" Still they would be pressed out at bottom," 
said Lucy. 
■ " Now how will you hinder that ?" said Harry. 

" Fasten them well to the walls on each side," 
said Lucy. 

" But," said Harry, " the weight must still 
tend to press them out at bottom ; aud if they 
are fastened to the walls, then the walls must be 
pressed out alsa Look at this ruler of mine," 
continued he, opening a carpenter's rule, and 
setting it up like a sloping roof upon two books ; 
" these two books may stand for walls, and you 
see they are pushed down when I press my hands 
upon the roof." 

" I understand," said Lucy. " Now I per- 
ceive the use of that piece of wood at bottom, 
that base of the triangular frame which you took 
away ; we must put it back again : I see it is the 
great, the only strength of the whole. The ends 
of the two sloping pieces must be well fastened to 
that ; they are then held together, and cannot be 
pressed out at bottom, and the weight on them 
will not then push out the walls." 
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" But now before we go on any further," said 
Harry, " let me tell you the names of the 
iliRVrent parts, or we shall get into confusion. A 
roof made in this manner is called a framed i-oof, 
or a trusted roof. The two sloping; pieces of this 
frame are ceMed jjrincipal rafters." 

" I have heard the tenants in talking to papa 
about roofe ask for a pair of principals," said 
Lucy ; " now I am glad to know what is meant, 
and what they wanted," 

" And this piece," continued Harry, " which 
goes across at the bottom, and forms the base of 
the triangle, holding, or, as we say, tying it 
together, is called the girder, or tie-beam : some- 
times this piece is not placed at the bottom, hut 
higher up, and then it is called the collar-beam." 

" The whole must be much weaker when it is 
higher up than when it is quite at the bottom, I 
think," said Lucy. " I would rather have a 
tie-beam than a collar-beam, if I were to have 
a roof." 

" You are very right in that," said Harry, 
" But let us go on. Such frames as these are 
sufficient for a small roof, like Dame Peyton's. 
Six or seven of these, I believe, there were in her 
old roof; they were all fastened together at top 
by a long piece of wood called a ridge-pole, and 
at bottom they weie secured to flat pieces of wood 
on the top of the walls of the house, which aro 
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oalled MtU-pltOet ; over tbeac were laid, about a 
jaoi asunder, slender but straight branches of 
trees, ab(nit the thickness of my wiiat. Tbej- Ik 
aeross from frame to frame borizontaily, and 
flometimeg over these they lay hurdles to sopport 
the thatch." 

" I think I>am« Peyton's bad- burdks," said 
Lucy. " I recollect looking up one day ai the 
loft. I remember 4be look of the hurdles, and the 
thatch above. All that you hare t<^ me abont a 
roof, Harry, is not nearly as diffieolt as I raipected ; 
it is really very dtnple and easy." 

" Then this is all that U necessuy for the roof 
of any small house," said Harry, " where the 
width or span is not tAxnK fifteen or sixteen feet, 
like Darae Peyton's." 

" Was there any particular fault in her roof 
except old age ?" said Lucy. 

" Yes," said Harry, " there was ; a fcult irfwji 
prevented it from lasting to old age. It was ntrt 
at all old, but weak. It had the very &uU you 
said you should not like to faav« in the roof of 
your house; instead of having girders, it had 
only oollar-boams, which were f^aced so •high up 
that they had not sufficient strength t^ prerent 
the principal raftera from spreading out" 

" How foolish the man must have beea who 
built it in that way !" said Lucy ; " w do you 
think he had any reason for it ?" 
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* He iSd it, I s^fpose, to pm miart romn over 
bead in the left," said Hsrry. 

" You will not do so," said Lucy. " BhI 
except tbat yo« 'vrill have girders, will your n»f 
be the same in the dd one ?" 

" No," answered Harry, " mine roost be ifif- 
fwmt in other ways, and I will t^ jmi why. 
The span of Dame Peyton's new roof must be 
CDBsiderably larger than that of her old one. 
¥on know the shed which goes along the whc^ 
length of the back of her house ? It has a lower 
ro(^ that slopes from the back wall — a pent-Houte 
roof; thai roof is to be t^en down, as it lets in 
the wet. 9he will have the wall of that sbed 
nused, to make it even witfa the walls of' tbe 
house; and she is determined to take awaytlK 
present back wall of the house, wiiieh divides it 
from the shed." 

" Then the new foof is to cover the whole," 
said Lucy. " I am glad of it. Kow show me 
your plan," 

" First answer me one question," said Harry, 
* and fell me what you would do yonrself. The 
span yon know is to be five feet more than ftat 
of her old roof; then the girder must be five feet 
longer, and the length of it will be ronch grater 
in proportion to the principals." 

" I see that tbe girder must be terribly weak," 
said Lucy, " and likely to bend in the midffle." 
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" Yes," odd Harry, " eqieekUy when Uu 
weight of the kitcheo ceiling is to be added to it 
"below. Then the question I ask you is, how 
Would you prevent this girder from bending ? " 

" Could not you tie it up in the middle by a 
rope, fixed round the beam, and then fastened 
well to the top of tbe roof where the rafters meet T 
asked Lucy. 

" Very well," said Harry, " but why with a 
rope 1 If you please, we will tie the girder in a 
man's way, with a piece of timber. A strong 
straight pieee, called a king-past, is set up per- 
pendicularly, and fastened into tbe middle of the 
girder at bottom, by mortising or dcme-tailing it; 
and, near the top, notches are cut, in which the 
upper ends of the principals are fixed ; so that ia 
&ct this post bangs upon tbe principals, and, as 
they lean against it, they mutually support one 
another, and bold up tbe girder, which you see 
caiuiot bend in the middle now." 

" That is excellent," said Lucy. " Now 1 
understand it all." 

" All as far as I have told you," scud Harry ; 
" but all is not perfectly safe yet. There ia 
another thing which might happen, another 
danger of which I have not told you : in my roof, 
you see, not only the girder is much longer, but 
the sloping rafters also are much longer than in 
the old roof, and consequently weaker ; they will 
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require some forttier strengthening, especially if 
Sir Rupert slates the house, as he talkij of doing, 
some time or other ; my roof therefore must be 
able to support the tveight of slates. How shall 
I strengthMi the principals, and where? tell mo 
before I show you my drawing," 

" You should strengthen them in the middle of 
their length, I think," said Lucy, " where they 
are the wettest" 

" I think so too," said Harry ; " and how T' 

" Could not you put up sloping pieces from 
the bottom of the lung-post to the middle of the 
principals ? Would not this do, Harry V 

" I hope so," said Harry, " for that is exactly 
the way I mean to do it. Here is my drawing 
now ; here are those sloping pieces, as you call 
them : their right names are, I believe, braces, or 
struits" 

" Two names ! " cried Lucy ; " I wish they 
had only one, and then I should have but one to 
remember." 

" I am sorry they have two, but I cannot help 
it," said Harry. " A workman must know all the 
names, because they are sometimes called by one 
and sometimes by another, by different people." 

" But one will do for me," said Lucy ; " for 
all I want is to understand you ; and if we agree 
upon one, and if you use that eame word always^ 
that will do." 
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« Then let us call them Hrmtta," aid Hany. 
" There arc some of tile parts <rf a roof wfakA 
tend to ptuh aanader sidewHjrs, md sane whtrii 
pull downwanls. Nov look at this triangle before 
our eyes ; locA at all its parts, prBi<»pal rafters, 
^rder, king-post, stnittB ; tcdl nse wfaidi tend to 
posh and which to puU aaunder ?" 

Luey looked and considored each, ^nl Uien 
answered, " These sloping rafters tand to pndi 
asunder, if they - are not iHeraitod by the 
girder." 

" You need not repeat <riial pi«T«ats it," aaid 
Harry, " I am sure you know tkat. But noir 
toll me plainly which have a teodeocy to pneh and 
iriuch to pull." 

" The priacipal rafters have a tendrat^ to 
posh out," said Lucy ; " the girder to pull them 
t<^ether ; the king-post lends to pull downranb^ 
especially if the weight of the cnHng at &m room 
below is added to the weight of the girdpr." 

" Right," said Harry. " It is necessary for 
any body who is to make a roof to know this 
dearly ; because, when they come t« the cfaoies 
of their materials, tiiey most have piecee of dif- 
fereot sorts to resist the piuh or the puU. Birt I 
need not explain this more to yoo, became you 
are not to be a workman. And now I dnnk I 
bore but little more to explain to you in my plan. 
I hare three of these frames, connected io Uv 
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' tame mRnner as ia tbe old roof, by a ridge-pols 
■t top, and by the wall-plates below." 

" Three ! «Dly three of those frames," said 
Locy. " Why should you have only three ? In 
Dame Peyttrn's old Toof you told me there were 
fee or six, and yours is to be much larger." 

" True, but I will show you bow mine is to-be 
strengthened. . I am to have purlins, or, as some 
people pronounce them, puiioini. 

" And what are purlins, or purloins," said 
Lucy, " and where do they go T" 

" They rest upon the principal raftere, just 
above your atrutts, which are pat in on purpose to 
support their weight. A purlin is a long piece of ' 
Umber, that goes horizontally across the frames; 
one on each side of the roof; trnd, as Sir Rupert 
talks of slating Dame Peyton's house some time 
or other, thou^ it is only to be thati^ed now, my 
roof had better have purlins, to make it strong 
enough for slates. Smaller rafters are then 
placed between the principal rafters; they are 
about a foot asunder, and are prerented, Ipy the 
purlins, from bending. To these rafters' the laths 
are nuled, at proper distances, accOTding to the 
size of the slates or tiles which are himg to them. 
And now, as that is all I have to say, I will go 
and show my plan lo my father. I hi^te," added 
b^ stopping to consider, " that ray roof ia strong 
enough : if it is not, I must put in queen^poeti, 

D.5™t.b,Google 



300 KOOFING. 

aa well as a king-post ; but perhaps that would 
make it too complicated. I think it will do 
without it I will ask my father's advice." 

" But first," said Lucy, " just stop one moment 
more, my dear Harry. What is a queen-post /" 

" The queen -post s," said Harry, " are hunj to 
the upper ends of the two strUtts ; and like (he 
king-post, which supports the oiiddle of the 
whole girder, they support the middle of each 
half or the girder. In roofs of great span, or 
width, such as of churches and playhouses, the 
quec-n-post has her strutts also, forming fresh tri- 
angles just in the same way, and all for the same 
purpose, to prevent either girder or principal 
from bending ; in shorty there is but tittle difference 
between the king and the queen." 

" Except," said Lucy, " that she is neither so 
tall nor so strong. But tbank you, Harry, for 
stopping to tell me all that. I understand it 
quite well." 

" Then I am quite satisfied," said Harry ; 
" and now I will go and show my drawing to my 
iather." 

"Why should not I go with you?" said 
Lucy : " I want to hear what papa says to your 
plan, and whether he likes it better than the 
woodman's." 

" Come then," said Harry, " and you will hear 
all about iu" 
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. " It loaks well, Harry," said hia &ther, as he 
knked at Harry's drawing of liis roof. " But 
uow explain, it to rae." 

"Will you let Lucy explain it. Sir?" said 
Harry, " 1 believe she can," 

" Do so, Lucy," said her father. 

She did explain it very well; and the uses of 
the several parts, and called each by ita right 
name. 

Her fath^ smiled at the readiness with which 
. she spoke of principal rafters, girder, or tie-beam, 
king-post, and strutts. 

" I am not sure," said he, turning to Harry, 
" that knowing all these names may ever be of 
much use to Lucy ; that must depend upon cir- 
cumstances ; but of one thing, which is inde- 
pendent of circumstances, I am sure, that the 
disposition your sister shows to turn her attention 
quickly to whatever interests her friends, and to 
learn all that can enable her to sympathize with 
them, even when she can no otherwise join or 
assist in their occupations, will make her, if she 
pursue this habit in her future life, agreeable as a 
companion, beloved as a friend, and amiable as a 
woman. But to return to your plan, Harry," 
added his father. 

" Is a queen-post necessary?" said Harry. 

" Not at all, Harry ; your roof will be quite 
strong enough, if the timber is well chosen. I 
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^>prove of your plan ; ' asd I am ao wcA pleased 
with it, and with your wiah to be of use, that I 
will give you all the assistance I can. I will, in 
die first place, look at the timber for you, and see 
that each piece is fit for the purpose, because you 
have not had experience enough to judge what 
will bear the weight or strain whidi is to come 
npon it." 

" Thank you, father, that & the very thing 1 
■Kant to ask ; as I cannot do it for myself I 
know, not only for waat of «cp«ience, but of 
something else, father," added Harry, smiling;" 
" somettdng which I know I do want, and without 
which I cannot calculate for mya^ what waght 
or strain any roof or arck either would bear." ~ 

" Ob, mathematics you mean," said Lucy. 
" No, papa wonld not put you in mind of that 
again, because he knows you are doing all you 
can. He has never missed his half hour at-m^ 
thematies one single day, papa, even in the midst 
ot tias great preai o/bunnMS aboat the root" 

" 1 know it," said her father, " therefore i 
would not spur the willing horse ; that would be 
cruelty, according to the best d^nition I ev0 
heard of cruelty, the giving wnnecetxary pain. 

AAer the timber had been selected, many litds 
provoking difficulties occurred, such as to the 
young architect appeared extraordinary, but which 
Ids experienced finther assured him were on^Mo^ 
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and almwt inevitBhU disappoiatnieats m carrying 
ou uiy work. First the sawyer was not to be 
had the day be waa wanted, to saw o^ the prin- 
cipal raftersj then the carpenter made a mistake 
in the height of the king-post ; he cut it too 
short, and it did not fit. He said that Harry 
had given lum wrong measurea ; Harry was 
forced to submit to this charge, though he knew 
it was nnjust. But he had not written down his 
measares, therefore he could not prove that he 
had been accurate m his directions. At length, 
however, the new king-post was made, and the 
woik went on smoothly. Lucy watched lis pro- 
gress with great pleasure. She was interested ia 
every partj not only ae being Harry's pb, but 
becajtse due underotood what waa going on, and 
the use of each thing that was done. Even to 
the m^ing of a taartite, and a lArSi moulh, she 
learned exactly ; for as she now knew the import- 
aace of making joittmgs and fastenings strong, 
she was anxious to leam how this was to be done, 
instead of being contented with the vague idea, 
expressed under the general words, things must 
be fastened or inade fast. 

At last the mason's and the carpenter's work 
were finished. The walls of the shed were raised; 
the wall-plates put on, and the roof on the wall- 
platee. The thatcher's work was brought to a 
dose. The whole was complete. Hany, wfa« 

D.5™t.b,Google 



SC4 BOOFIKQ. 

htd been unremitting in his atteation to the busi- 
ness as it proceeded, saw its completi<Hi with great 
satisfaction ; and Lucy, ever his ready messenger 
of good news, ran, the harhinger of joy, to call 
her father. He came, saw, and approved ; his 
approbation increased afler a strict examination of 
every part of the construction and execution of 
the work. Lucy was delighted ; and it would be 
hard to say which enjoyed most pleasure, %he, 
Harry, or Dame Peyton. When the dame at 
length saw the place cleared of the workmen's 
tools, even to the last dab of mortar and the last 
chip ; when alt before the door was swept as clean 
as besom and a new besom could sweep, then, and 
not till then, she allowed herself to rejoice ; then 
she put on her white apron, and <»me out to 
where Harry and his father were standing looking 
at the roof, and delight and gratitude were ex- 
pressed in every line of her happy old face. She 
said, and she proved, that she could not be tired 
of looking at it. She went up into tile loft, and 
examined it herself, and listened to all Hany's 
father said, and enjoyed every word and look of 
commendatjon bestowed upon Harry and upon 
the rooF, but was very discreet in not offering a 
word of praise herself of what she knew nothing 
i^bout 

. Only this she knew right well, that she was 
very much obliged to Master Harry, and that ab» 
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shoald feel the comfort of his roof as long as she 
lived, she was sure. 

Sir Rupert Digby also cante, saw, and ap- 
proved, after an equally careful exatniDaUoo. He 
thanked Harry for ihe pains he had taken; 
observed that he had not over-rated his powers ; 
and said, that, independently of the service done 
to Dame Peyton and to himself, he was heartily 
glad to find that Harry could steadily go through 
with such an undertaking as this. It must give 
him confidence in himself for the future. 

Sir Rupert's commendation was given, not 
lavishly, but in a very careful, measured manner ; 
it was plain that he would have liked to say 
more, but that be refrained. The more he liked 
any young persons, the more careful he was, not 
only to avoid flattering, but even to abstain from 
giving them the high wages of praise early in life, 
however well earned, 

" There is so much," taid he, " of hard work 

which must be done in after life, and gone 

through without praise by all who do their duty, 

that we ought not to oveqiay in the beginning." 

" For funtiug age wluil cocdial drop remain), 

If out intemperate jroutli the vesiel di^ni." 

Whether all his young friends approved of 
this , anti-praise principle of Sir Rupert's, or 
whether, like Harry, they liked him all the 
better for it, we cannot decide. Lucy looked 



doubtful ; but one point is certain, that she naudti 
liked the next thing he said, wbidi was, that 
Lady Digby and be hoped that tb^ would all 
come the next Monday monHog to pay them a 
long-promised visit at Digby Castle. It must be, 
he added, a long Tisit ; he had much to show bb 
young friends ; and he hoped tA be able to 
amuse and make them hap^, tboogh he oould 
not promise them any companions of their own 
age, as none of his neirfiews or nieces were to 
be had; and bis son Edward, his only son, was-at 
Cambridge. But there was a workshop at Digby 
Castle, and that he knew would be enough for 
Harry ; and an <Ad garden and an old hermitage 
for Lucy, to say nothing of a new cooser^-atory ; 
and a library for all, with books that: were not 
locked up ; chess boards ; battledores and shut- 
tlecocks; nine pins in tlie great hall, for rainy 
days ; and bows and arrows, and a target on tbe 
green, for fine weather. 

If such delights the mind may more, who 
would not wish to go to Digby Caetle ? 
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Harry and Lucy s father and mother had now 
been at Rupert Cottage Tor eeveral Tnontfas ; and 
on some happy Monday, late in spring, we find 
them aetuaHy on the road to Digby Castle. 

" Which way would you please to go. Sir?" 
said the postilion, looking back ; " would yon 
please that I sliould cbive round by the new 
approach, as they call it, or turn up here, by tl» 
avenue ; this is the nearest way, only Tt is up 
hill. Sir 7" 

" Go by the aveime, if you fJcase." 

Harry and Lucy were glad of that. They 
drove in through a massive gateway, under the 
spreading arms and meeting branches of fine 
ancient oaks. 

" Now for the first sight of the crafle," cried 
Lucy ; " and there it is, look Harry, wifti its 
towers and turrets, and spires, and punted JUD- 
nacles. It is a Gothic castle, I know ; I hare 
seen a print like' it in Britton's Beauties of Bn^- 
laod. Look oat at my window, Htary, mad yn 
wiD see much better." 

X 2 
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While they slowly ascended the hill, they had 
leisure to examine the front of the castle^ 
though it was now and then intercepted from 
their view by the long-extending arms of the 
trees. 

" I like that great deep dark archway entrance 
between those two projecting towers," said Lucy. 

" So do I," said Harry. 

" I like it because of the light and shade," said 
Lucy, " and because it is like a picture ; it is 
picturesque, is it not, mamma? It is very pretty." 

" I like it, because it is very useful too," said 
Harry. " It looks sohd, and secure ; no danger 
of that arch ever giving way, even with all the 
weight of that pile of building on the top of it. 
Before it could come down, the arch must thrust 
out those two solid round towers on each side 
against which it butts." 

" True, Harry," said his fatlier, " that is the 
use of those weighty towers, which you will 
often see in the arched entrances of Gothic 
buildings." 

" I like those spiry pinnacles," said Lucy. 

" Yes, the minarets, as they are called, are 
very pretty," said her mother. 

" Mamma, 1 like those pointed arches better 
than round arches," said Lucy ; " and I like 
tLose hangiug'out windows toow those which look 
like three windows bound in one, with carved 
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^one-work frames, iind with all those ornaments 
of scollops and roses over each window." 

Her father told her that what she called the 
stone-work fhimes, which divide the Ughi into com- 
partments, are called muUions ; adding, " It is 
as well to know the right names of these things, 
especially as they can be learned with so little 
trouble at the time we see the buildings before us. 

" I like the lattice windows," said Lucy, 
■ " Outside they look pretty," said Harry ; " but 
I should think the rooms must be very dark 
within." 

He obserred slits instead of windows in one old 
tower, and he supposed that these were used for 
shooting through, in the time of bows and arrows. 

" 1 like the little jut ting-out windows, mamma," 
said Lucy. 

"They are called oriel windows," said her 
mother. 

" Oh yes, oriel windows. I hope we shall sleep 
in one of those rooms. We are to stay some time, 
you know, Harry." 

" I am glad of it " said Harry, " that we may 
have time to look at every thing. I hope we shall 
1,-0 all over this castle. It looks very large." 

" Yes, and for only two old people to live in," 
said L»icy ; " Sir- Rupert and Lady Digby ; I 
should think they would be quite melancholy in 
if, and almost lose their way." 
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H«r motber told her that they bad often bioods 
in the house with them, and that part only of the 
-GMlle was inhabited at present ; the other part 
«as uafuniisbed> and she believed was ahut up. 

Luey particularly hoped that they should see 
tUe part; and she aleo hoped that there was a 
ihuigeon, and a Iteep, and a moat, and a diaw- 
Jwidge ; of all which things das had read in de<- 
scriptioBS of old castles. 

Her hther told her, that there 1^ been a draw- 
bri%e over a moat which had surrounded this 
castle, but the moat bad been- filled up, and the 
draw-bridge destroyed. 

Harry regretted the draw-bridge ; he ^ouU 
jhave liked to have seen how it was pulled up and 
let down. LucymoantHlaverthelossoftheiiioat; 
but upon being cross -questioned, it appeared that 
•he had no clear idea of what a moat was. Her 
father told her that it was only a deep wide trench, 
er ditch, over which the draw-bridge was let down, 
to admit those who were to be received at the cas- 
tle, and drawn up again to prevent the entrance of 
enemies ; and that during the old times of the civil 
wars almost every castle had its draw-bridge, and 
its moat, which was sometimes filled with watw 
and sometimes dry. 

The uiea of the moat being only a deep ditch 
•atiafied Lucy for its having been filled up ; and 
her father told Harry, that he might see the traces 
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of where it bad been when they walked out As 
to the keep, for which Lucy inquired, her fiither 
told her, that the keep of a castle means Urn 
strongest part of the building, to which the w- 
habitaats of the caatle uaed to retire when the be* 
negers had taken the out-works. The imigeai 
was usually at the bottom of the keep ; but there 
was no chance of her seeing one here, as it had 
been long since destroyed. Harry rejtnced that 
both the days of civil wars, and of barons' tyranny, 
were past ; and Lucy said she would be content 
without going into a dimgeon. 

By this time they had driven over the fiUed-up 
moat, and reached the entrance to the castle. 
Harry's father showed him, at the top of the arch- 
way, the remains of iht p(yrtculii a sort of gate, 
which was formed of thick cross bars of wood, and 
madb so as to let dawn in case of surprise, to de- 
fend the entrance. A good old peaceable porter 
now. stood where the portcullis had formerly been 
let down. 

They entered the castle by a spacious hall; at 
the farther part of which was a dark oak stair- 
case, in two flights of low steps, leading to a gal« 
Lery across the eud. In this hall there was a vatf 
fire-place, a huge oak table, and a set of black 
chairs curioudy carved. A pair of jack bo<rts and 
A cross-bow hung on one side of the 6re-[dMe; 
and on the other a stag's head, with hranehiBg 
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hbm3. Along the wall, opposite to the*fire-pla<:«> 
hung a row of small black buckets. Harry nas 
going to aak what was the use of these, but Sir Ru- 
pert Dighy at that moment came into the hall to 
welcome them; He told them, that a large party 
' had left the castle that nioming, and that they 
had the houie to tliemselves. 

" We shall dine early, that the young people 
may have time to run about, and diTen themselves 
as they like," added he, looking at Harry and 
Lucy. He saw Harry's eye glanceat the buckets, 
" Guess what is the use of those V said he, " I 
should tell you, that they are not made of wood, 
but of leather." 

Harry guessed rightly, that they were to carry 
water in case of the castle being on fire. Lucy 
thought there was little danger that this castle 
should be burned, the walls looked so thick; she 
forgot the roof. In the room in which they dined, 
she observed the great thickness of'the walls, which 
admitted oflhree chairs, standing beside each other, 
in the recessed windows. 

After dinner was over, including the best part of 
dinner, in the opinion of young people— the des- 
sert — Harry and Lucy were told, by kind Sir 
Rupert, that they might go, if they pleased, and 
amuse themselves by looking at the castle; per- 
haps tliey could find their way over it alone, and 
would like better to do that than to hare any bodf 
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to nfaoff it to them. Lady Digby promised to 
have them summoned wheoever they should go 
out fo walk. "But we old people like to sit eome 
time quietly after dinner, aud you young folks 
like to slip down from your chairs directly, and 
run off." 

" So off with you," said Sir Rupert, " and be 
happy your own way. Only remember," added 
he, "there is one door which you must noi open 
till I am with you : the first door on your right 
hand, as you leave the hsll to cross the court." 

" Describe it to us very exactly, if you piesise. 
Sir," said Harry, " lest we sliould mistake." 

" You cannot mistake it, for it is of iron," said 
Sir Rupert, "and all the other doors are of wood." 

" Of iroD !" repeated Lucy, as soon as she and 
Harry were alone together in the hall ; " au iron 
door ! not to be opened. I remember when I was 
at Aunt Pierrepoint's I heard them reading some 
Rtory of mysterious doors. I wonder, Harry, where 
that iron door leads to." 

" My dear, why should it be mysterious because 
it is made of iron T' said Harry. 

" No, not merely because it is made of iron, to 
be sure," said Lucy, laughing, " but because it is 
never to be opened." 

" Till Sir Rupert is with iis," said Harry. " I 
suppose there is something that would be danger- 
ous for us to meddle with iu the room." 
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" I do not know, and I do not care," sud Harry. 
" I dare i^ it is nothing that would divert us: 
air ait ervents we laay be coateoCed at looking over 
the rest of the house. Sir Rupert would have 
kdd OB, if he had choaen that we should know 
■ure^ and I advise you, my dear Lucy, not to 
think any tmse about it." 

"Very well; if it is not tight I will not,''sa^ 
Lucy ; " only I am a little curious." 

"Very likely. Very natural for women; but 
conquer your cunoeity," said Harry. " Come, run 
lip this flight of stairs, and I will run up the other, 
and meet you in the middle of the gallery. Who 
will be up first ? one, two, three, and away." 

They ran up aod their beads met in the middle 
<£ the gallery with ^uch force that the light 
Sashed from their eyes ; and, as Lucy said, all 
cariosity was driven out at once. Recovering aftw 
her forehead had been well pitied, and after Harry 
had comforted her with the assurance that it was 
red, and would grow black, and that she had been 
certainly very much hurt, she looked to see where 
they were, and where they should go next. They 
saw a large lobby, into which the gallery opened, 
with many doors on each side, and a TnuUioned 
window at the end Harry ran and opened the 
doors on one side, and Lucy on the other. Lucy's 
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doors opened into bed or dresBing-raoKui, like may 
other rooms, only that the furniture was man 
massive and O'ld-rashioned than ysual, with i^enty 
of japanned cabtnets, and h^h folding Bkraau. 
It was tSi very comfortable, fatrt nothiag new or 
extraordinary. She na back to see what Hanry 
h^ found, «hom she beard calling to her to folknr 
him. She followed through innumerable little ' 
dens of rooms, all unfurnished ; aome hung with 
tapestry, some waioscotted, sixae bare walls, all 
. with comer cbimnies, and deeply -recessed lattice 
windows. 

" What pigeon holes of rooms !" cried Lucy. 
" Little light, and great height ; there is scarcely 
. room for a bed, and a chair, and a table, and no 
room for a soSl" 

" Sofa indeed, nobody thought of sofas, or sudi 
luxuries, in those war times," said Harry. 

" Poor comfort people had in their fine cashes 
in olden times, as they call then," said Luey. 
" Bed-ehambers indeed ! There is scarcely room 
eveii for such little people as you or}, Harry, to 
turn about. How could great people manage ? 
especially when they wore hoops, which I beliefs 
they did in those days." 

" Not men," said laconic Harry. 

"Not men," said Lucy; "but they wore ar* 
mour, and 9words, or daggers, which must have 
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taken up room. There is more space in my little 
room in our cottage." 

The space that was wantlrg in the rooms, Harry- 
observed, was wasted in the walls, ahd in the pas- 
sages. As they were crossing one of these, they 
opened a little door, through which they looked 
down into a narrow empty space, cut out in the 
thickness of the walls. 

" What could be the use of these places," said 
Harry, "with all these spiral staircases, and odd 
niches V 

"These were for hiding places in the wars, per- 
haps," said Lucy. 

" Aa if men and warriors would hide like cow- 
ards," said Harry. 

" But women and children would be ve\y glad 
to hide," said Lucy; " and plate, and goods, 
must be hidden : and T have even heard of men, 
and warriors too, who were very glad to hide, 
and to be hidden ; but now those vile civil wars 
are over, these places and these rooms seem to be 
good for nolhing but to play hide and seek in." 

Lucy went forward, and opening a folding door 
exclaimed, " Here's a room large enough to please 
us, Harry !" 

" It could contain half a dozen of the others," 
said Harry. 

" 1 suppose this must have been the state bed- 
clianiber," said Lucy, looking at the remains of a 
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crimson velvet bed, whose heavy canopy, within a 
few feet of the ceiling, was supported by a rough 
cord, hung to a staple. 

" I wonder," said Lucy, as she looked at the 
remiiants of a laced counterpane, which covered 
the low bed, " whether any king or queen ever 
slept in this uncomfortable bed; and I wonder 
whether there were any mysteries belonging to the 
people who lived in this place," 

" Mysteries," repeated Harry, " always at mys- 
teries ! I do not know what you can mean." 

At this instant something between a sigh and a 
groan was heard from an inner room. 

Lucy grew pale. 

"A dog, I suppose." said Harry. 

They listened again, and next was heard a 
thundering noise, as if the house was coming 
down. 

" Stand still, my dear Lucy," said Hwry, catch-" 
ing hold of her. " No danger here," said he, 
looking up to the ceiling, which he saw was safe. 
" I suppose that some part of the ceiling has fallen 
in the next room ; stand you still and safe, and I 
will go and peep." 

He went forward, and, looking through the key- 
hole, began to laugh, and bid Lucy come on and 
see what was to be seen. 

He pushed the door open, and Lucy, recover- 
ing the use of ber knees, joined bira. They saw « 
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boy standing bmde a besp of sanll InBerts of fire* 
wood, whieh he had just emptied tnm a basket ; 
and while r^ladng it on bis bract he was gm- 
tiing at the glorious neiM be had made 

The bo7 had his back towards them ; and 
wben be turned and saw them, be started with 
a (ace of stupid surprise. 

" These be the annulled rooms," said he. 

" The what rooms?" said Hany. 

"TTieBe be not the habited rooms," said the 
boy ; " you have missed your way, I t^e it : 
but you may get ckms this way into the coart, 
and BO into the hall, if yo« go dnm this baek 
stone staircase ; hut mind the- steps as you go, 
miss, if you please, fbt they be a little fickle- 
tome." 

But Lucy, instead of attending to the boy's 
caution, only laughed at the word ticklesome ; 
and as she ft^owed Harry dawn the stairs, she 
began telling him about something she had 
heard, or read, when she was at her amt FWre- 
point's firem die book of mysteries, whicfa had 
fnghtened her at the time, and had left an im- 
pression of foolish terrors upon her tmird. While 
she was talking im^ &st, her' foot slipped, and 
down she fell; and wonM hare &Hen to the 
bottom of the steep stairs, bnt tint Harry, who 
w<B ft few steps braeaA her, stopped her fall, and 
Mna hBBself from -being IIb vw u ' dswn, by setting 
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hu foot againat tb» wall at dw turn of the staii^ 
caee, for there were no banisters to catch by^ 
and thra pn^iping himself, he su9tain«d' her 
weight, till -she lermmbled up and regained her 
footing, lugging his hair most unmercifully. 

" Now, my dear Lucy^ pray have done with 
your mysteries, and mind wfawe you put yeuf 
feet," said Harry. 

" I wilt," said Lucy, much htiiidded, and 
tremfalmg all over.- 

" Did you hurt ymiradf much 7" said Hany. 

" I do not know, but I beheve I am a little 
scratched," she answered. 

" I am sure my hair was not a little pi^ed." 

" My dear, I really beg ytMir pardon ; but I 
was so frightened, that 1 did not know what 
I did." 

" You l»ul cause to be fiifghtened then. But 
now you «K quite safe, rat down va this atep, and 
rest till your colour comes back again," uud 
Harry, looking at her, as tba light, through the 
slit in a loop-bole «f the wall, eihoae upon hsa 
fbee. 

" Harry, I hope I did not hnt yen vwy 
much?" 

" Oh ! no, my dear : what mio ntads a poll 
of his bairfora siatOT^" 

" You are Toy good," said Lucy. 

-T^tm d« yon b« wry good; ud d* OMm^ 
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ooe word mon till we are at the bottom of these 
Ucklesome stairs." 

. They raacfaed the bottom ia silonce and 
safety, and found themselves in an open courts 
yard. 

" With the iron door on our ri^t hand," said 
Lucy. " Look, Harry, there it is." 

" Yes, miss," itaid the housekeeper, who was 
crossing the yard, " that door leads only — " 

" Stop, if you please, ma'am," cried Harry : 
" do not tell us any thing about it, for perhaps 
Sir Rupert Digby does not wish us to know where . 
it leads to. He bid us not open it." 

" There is an honourable young geotleman," 
said the housekeeper. " So I shall say no 
more." 

The housekeeper passed on about her own 
afiairs, with her great bunch of keys in her 
hand, and Lucy followed Harry across the 
court. 

•' I am sure, Harry," said she, " there ia 
nothing wonderful about that door, because she 
said that door leads only — that word otdy has 
^uite killed my curiosity." 

" I axa glad any thing could kill it," said 
Harry, laughing. 

He turned to a part of the house which they 
had not yet seen ; but Lucy ran up some steps to 
IwA at an old-fashioned garden, which she saw 
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upon the slope of the hill, at the back of the 
houBe. Harry followed her. The garden was 
out in terraces, one above the other, with sloping 
banks, and steps leading up to them cut in the 
turf, and high horn-beam hedges, instead of walla, 
surrounding the garden. They ran on through 
long alleys, between double rows of ihiek yew 
hedges. Harry said these were as good as walls, 
and better, he thought, because nobody could get 
through or over them, so easily as over a wall ; 
and they looked green, and pretty, in winter 
time. 

Lucy said she would have them in her garden, 
when she grew up; and had a garden of her own; 
but she would never have any of her yew trees cut 
into strange forms of globes, and pyramids, and 
wigs, such as those she saw here. An old gar- 
dener, who was clipping one of the hedges, told 
her he advised -against them; " for I have been 
making war," he said, " with the slugs and_ 
Bnails, black and white, these sixty years and 
upwards, and I could never rid the earth of 
them, on account of these receptacles for vermin, 
these yew hedges." 

" Good and bad in every thing," said Harry ; 
" one cannot see it all at first" 

Lucy was struck with the gardener's ancient 
Appearance, and said he looked like the picture of 
(L hermit. 

VOL. II. y 
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At the word hermit he turned ugaia ; tad toikt 
her, that if >he had any faacy to see « hermit, she 
ndgfat go oa through the labjrintb, till she 
ebmild cwne to the hermita^ sheie die would 
find an old man, a great deal elder than bbaaelf 
— it might be two or three hundred years old — 
for be was of wood, and indeed a little w(»in- 
eaten. 

Lucy na through the z^-^agsof the labyrinth, 
and reached the hermitage, where they found the 
two hundred years old hamit, k>okisg very 
yellow, leaning with one mouldering hand ijpoa 
his lablr, inlaid with shells, the oth«- hand hold- 
ing a woodra tablet, en which was «n inacriptioQ 
that Harry tried to decipher ; but it was so 
worm-eaten, that many of the letters were gone ; 
and when he touched the tablet, the wood in 
some places crumbled to duet, eaten, as it bad 
been, by the little insects, which, with their tiny 
fprcepB, bore their way through the hardest 
wood- 

■ Harry could decipher only two words <rf the 
worm-eaten inscription; these were^ "rightly 
epeli." 

" Oh 1" cried Lucy, " I kftow it ail from those 
two words." 

" How can that be, Lucy," said Hatry ; " for 
here are one, two, liiree — eux lines in this insaip.. 
lion ; and how can two words tell you all that I" 
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" You shall hear," said Lucy. She repeated 
the well-knoWa lines from Milton's PeBsenno ; 
wbi<^ have probaUy been inscribed, a mUlion af 
times, in difierent bCTmitages in England. 

"And may tt lut lajr ireuy tga 

Find out tlkB peaceful hemilage j 

Tlie hairy govra, and monj cell, 

Wbere 1 may nl and rifMf tptlt 

or ereiy stai llut haaven doth shmr. 

And tree; herl) Uiat upi th« d«ir." 

Harry acknowledged that she had rightly spelled 
ahd put it together. " How curious," said he, 
" that only two words brought the whole to your 
mind!" 

"Very," said Lucy. "But now look at this 
curious shell-table." 

She had, however, scarcely time to examine the 
colours and shells of its radiated compartments ; 
tior had Harry leisure to decipher as inscription 
in old English letters, in the scroll the hermit 
h«ld in his other hand, when they heard them- 
selves called. The seventy years old gardener 
ciame after them, Ut say, that Sir Rupert Djgby 
was calling for them, and that the compuiy wer« 
going otit to wa^k in the park. He guided them 
out of the labyrinth, by a short cut acrosa the 
zig-sag paths, and showed them down ^me steps 
which led into the park, where their father and 
mother, and Sir Rupert and Lady Digby, wen 
wuting. 
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They now took a pleasant walk through the 
grounds, and went to see a beautiful Gothic church 
adjoining the park. Sir Rupert had some thoughts 
of repairing the roof, and consulted Harry's father 
about the best manner of doing it. Harry listened, 
and heard much about pointed architecture, and 
flying buttresses : and at last he learned by listen- 
ing, and looking, what was meant by a flying but- 
tress. He found, that a buttress meant a prop of 
slone-work, or bricks, built ag^nst the out;^de of 
any wall, to support it ; and a flying buttress be 
saw. was a prop of mason-work, raised in the air, 
like part of an arch, as it were, and flying over 
from one portion of the building to another, in 
order to support a weak and light part, by butting 
against some other which was strong and weighty, 

Lucy observed, that the word Gothic sounded 
as if it came from the Goths ; and she asked 
whether Gothic churches, and Gothic arches. 
were built by the Goths, or came from their 
fashions of building ? 

Sir Rupert Digby turned to Lucy on hearing this 
question, and answered, "ITaatisa very natural and 
plain question, my dear ; but, plain as it is, I am 
afraid we can none of us give you a plain an- 
swer. It is a question which has led to endless dis- 
putes among the learned and the unlearned. Some 
have used the word Gothic, applied to architecture 
as a. term of reproach ; meaning barbarous, clumsy 
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building, such as might have been built and in- 
Tented by barbarians, like the Goths: others, wlio 
admire these pointed arches, and all that is com- 
monly called Gothic architecture, will not allow 
that it originated with them. They maintain, 
that it is too beaiitirul; and too good, to have been 
the invention of men who had neither taste nor 
science." 

"But what do they call it then, sir?" said 
Harry, " and from whom, or from whence do they 
think it came ?" 

" More plain questions, to which I cannot give 
plain answers," said Sir Rupert. "Haifa dozen 
contradictory answers may be given to your ques- 
tions — where did it come from ? and who brought 
it ? Some say that the pointed arch came from 
the north, some from the south, and some from the 
east : some, as I told you, are sure it came with 
the northern Goths ; others say it came from 
Egypt : some are clear that it came from the east- 
ern Saracens — some from the western Moors — 
some from Normandy — and some from Jerusalem, 
brought into England by those who returned 
from the crusades ; and one fanciful gentleman 
maintains, that pointed Gothic arches were sug- 
gested by the curves formed by the meeting 
branches of certain trees ; and bo has, I believe, . 
planted an osier-aisle, like that of a Gothic 
cathedral, to prove his theory^" 
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" Very n^ntoHB," Baid Hairy : " but alter all, 
what is the tnitht clo ytra know, sir ?" 

"I cannot pret«nd to decide Where so many 
judges di3E^;ree," raid Sir Rupert; "but perhajM 
it will be most uaefiil to you, my dear, OAly to tell 
yeu a few fttds, wlndl are establtRhed and admit- 
ted ^ all." 

" Thank you, sir," said Harry and Lucy ; " that 
Ujust what 11^," added Lucy, "Tor 1 hate, when 
a thing has been put into my bead, as I think quite 
right, to find it quite wrong some time afterward 
—all to be taken out again." 

" That is, however, what murt continually hap- 
pen to us all, my dear, in the imperfect state of 
our knowledge," said her father. 

" It has happened to me upon this very subject," 
■aid Sir Rupert, " more than once. But to t^ 
you, in short, the little I know. Thi> sranicirculer 
arch, which you gee here, and these heavy round 
columns, such as you have seen in many csd^be- 
drtds, are much more ancient tban tlie pMnttd 
angles, and the lighter pilbrs, and the muUioifed 
windows, with all their tratery work, which yoa 
admire, Lucy. The semicircular arch, with its 
heavy round colunuu, is supposed to be of Roman 
origin, and to have been brought ^yy the Romans 
into Britain, and adopted by our Saxon ancestors; 
Ui^ce it is called the Saxon arch. The pointed 
arch, and all these litde spires and rich ornameota, 
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^% of much later date ; that point is fixed, though I 
canaot pretend to tell you exactly how niueh later." 

" @ut who invented tbetu? couLd you tell mo 
Uwt, sirT' said Hariy. 

" No, that would be too dangerous a point for 
me to settle," b^ Sir Rupert " You may read 
some time or other all that has been written on 
the subject, and judge fiir yourself. In the mean 
time, the safest way is, simply to call that style of 
architecture in which the pointed arch is used, the 
pointed style, a term that cannot weU be disputed." 

" By any who have eyes," said Harry, 

Leaving the partisans of the Saracens, and the 
Goths, and the Moors, and the osiers to fight it 
out, and settle it their own way, Lucy went to look 
at the rich tracery, and otlier ornaments, in part 
of this church, which her mother and Lady Digby 
were admiring. The ceilingw'asbeautiful. Meet- 
ing arches with fap-lilce ornaments, as Lucy called 
them, and pendent drops, hanging from the points 
where the arches met. Sir Rupert) told her, that 
this kind of highly-ornamented Gothic archi- 
tecture was in its greatest perfection in England, 
about the time of Henry the Seventh; and that 
the finest specimen of it is to be seen at Cambridge, 
in King's College chapeh 

Harry and Lucy's father promised that he 
would take them to see it if ever they should go 
to Cambridge. 
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" And now," said Sir Rupert, " we had best 
think of going home to tea, for I see through this 
coloured glass the light of the setting sun. I am 
afraid I have given you too long a lecture on 
Gothic architecture ; but when once set a-going on 
that favourite subject, I do not know how to stop. 
To make you anaends, I will take you home by a 
new and pretty walk." 
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NOTE TO PAGE 13I, 
Oil Steam-Eagiaes. 

Extrael o/n Utiir ia Iha Aalhar, /row a iciiniific Fritn'l. 

" \a estimatmi; Iho power of kteam-engines and in sisam- 
boata, it would ha much more in congruity with iiowors for- 
merly used, and more mognifiteat iu appearance, if the com- 
parison were made with men rather than with hofsea. Thus a 
Jleam-vessel, futnwhed with two engines, each of fifty horse 
power, might be stated to have the continual force of fourteen 
hundred rowers. 

" 1 may add, on the subject of sfeam-engines, that we have 
several vorking in Cornwall with cylinders ninety inches (7ft. 
6 in.) in diameter, and len feet cleac way for the piston. Thesa 
dunenfiana, nilh steam pioduclng an actual ponei of tea 
pountis to the inch, give an efTect of 636,170 pounds on« foot 
bigh, which ia about hair of a good day's work for a stiong 
man. I am not sure whelhuc cilher of these engines work 
double ; that is, conciensrs aboie as well as below the pistons: 
there cannot be any reason agoinEt their being so wotked, and 
they certainly might make ten double stiokes ia a minute. 
Their ejfect then in 24 hours, 24 X GU X 10x3x636171, ('} n 
day's work,; would be equal to the work of fourteen thousand 
fouj hundred (14,400) men ; and, as one horse is equal la 
about fouTteen men, the engine would ei|uat the work of a 
id horses." 



END OF VOL. 11. 
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MISS EDC:EWCntTH>a WORKS. 

With Superb EmbelliatimenM, in E^hteen Volunm, 

THE TALES AND NOVELS OF MARIA 

EDGEWORTH. 
CompIeK in Eighteen Volnme*, price bt. each, hHtdiomel; 
bound in vater-lmed ctoth, and lettered. The llloilrationa, 
drann by W. Harveji, are engtsvcJ in the fiiat style of eicel- 
lence by Goodill, V. Holla, Goodyear, II. Sobrnaon, Fiadeo, 
Bacon, Engleljan, &c. 

Thii elegant Edition correapondB in iiie and illtiBtratlon with 
Byron, Ciabbe, and Scou'u works, and niiHtt be a desirable 
•cquiBition to all libtarh-a. Ab a present for youth it ia unei- 
ceptioDBblfii and (or the drawing-room table no woik can be 
more appropriate. 

The Edition containa tiie folloning;, uiy portion of which 
may be had sepaiately, piiceS*. each volume: vii. 

CASTLE RACKRENT and IKI9H BULLS ; one volame. 

MORAL TALES; two volumes. 

POPULAR TALES; twovoluniea. 

TALES or FASHIONABLE Llt'E, and MODERN GRI 
SELDA; five volamc*. 

BELINDA j two volumes. 

LEONORA, and LETTERS for LITERARY LADIES; 
one volume. 

PATRONAGE ; three volumea. 

HARRINGTON; one Tolome. 

OrtMOND; onevolome. 

Tin foil awing Tnllmanlals of tbe prrlodlnl pKH time Lit^n >el€Clid 






Intcd by HsiTtr. 1*110. u a bDol: Jllnitntii[,barill)Fn««ltou[g«iKln 
Tbf vnrk ii to be esmpletcd In (ighiien mnatlilT voluaiM, lud a 
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niaii Published by BaldiciH and Cradoch, 

imblllhsl, prinltrt, ind lilodtri ut bow ni>lilo(. «e InltciplU f« 

wllh Ihr bnt at lu pmucion; and Id ' Ihat vblcb puielh ibfiw.' the 

>nd an untlrlDif enllf aFour to mtlte » nil viitrr, bflltr, ■nd bappicr. 
whrrr u* wc hkrly to Aod rlghtern roinmfa \o COJlplK with tboie of 
Dili Ed^Fworth V~Tatler. 

iht dnlgm nn by that rising irllst, Harny, Ibg (flfrailflfi »y cmlacnt 

Sfnidi^l, April 24. 
" The irarld <i n luga dibloi In M)h Edgtirarib. Far Ihe Jul Sojtr 

wclL-b^iiE, In till itknee ef bapplneii. During UHrly Uu umE Mriad 
■he hu held IhecnTled place of tba nmuUgb and panHlaraf tbefalr 
preacher! of the fiihlsnable world ; and. unlilia man athet gteat dlgal- 
taflea, ibe hai been, beyond all doubt, tbe moii uieful uiri practical.*' — 
Taiet EdUinrgli ibfa-*i. No. 3. 

" All the ebeap publlcaUasi are eol mlacIileTaui at northleii. Nobudf, 
Ire lappiMe, who baa aar pretcnalona to leDae ot lute, trill dlapote the 
Taloe of the writinn of llisa EdgenDrth,— vritioga of whicb a great 
vaMn [Sir Walter iiColt) ba> aald. ibat be ahould Iblnk ll -prMunipllon 
U hope to cnmlHe the rich hunour, the pothelle Rnderneu. and adaal- 
nble tact which perrade then.* Thla pniK to not nndeaEned, as iny 
loWinfcBt peraao wba hal read ' CutM Backtcnt,' 'EuduI.' 'Oimond,' 
BDdthe'AbatDIee,' will allow wFlbonI beiiuUaii. Same of hcrEngliah 

InMabanratlVn. and in ipirltid rkeUbea of eburacurlnd DiiDnen i 
bat Ibey fall far >bott of Ibit animated but moat aceoinle drllneilloo.— 

SarM''o"cli«p piibllc>ll"n,''iit IhlTate of°l^e tWlHngi a'To'nmerfach 



The fiMoviing wtU-tnoim morht by Mia Edgeieortk are Jor Ihe 

taore JuveniU claaaei, tieu> Editions of which have 6nn lalefy 

printed. 

THE EARLY LESSONS, in 4 voI». ; price 11«. half-bound,' 

ROSAMOND, belag a leqnet to RoMmouil id tlie Eatlj 
Leuant. 'i vols., price 5i. half-bound. 

FRANK, being aaequel to the .lor J Of Frank io the Earlf 
Lcxsong. 3 vola., price 9>. half-boudd. 

The PARENT'S ASSISTANT; or, Stoiiea for Childtea. A 
Now Edition, complete iu 3 vola. ISmo, wilh doe EnKravinga 
on St«1, from Drawings by Marvey. Half-bound, price lOi. 64 

LITTLE PLAVS for CHILDREN ; being a coBtinuation 
of tlie Parent', Aulatant. ISmo. I.nlf-bound, price 3i. 6d. 

POLTRV KXPLAINKD.lSmo. half-bound price 2( 6i 

?ni?;i^VI '2 PO*^THY, larno. hal f-boon'd. price 34. 

CO.V1IC URAiVIAS, 12mo. boarJi, price 7.. \^ V 
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